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PREFACE 
The h i s t o r i c a l  d a t a  series were used t o  e l a b o r a t e  g l o b a l  
s c e n a r i o s  unde r ly ing  t h e  p r o j e c t i o n s  i n  t h e  for thcoming book of 
IIASA1s Energy Systems Program on Energy i n  a F i n i t e  World--A 
Global  Systems Analys i s .  The series w e r e  a l s o  used t o  suppor t  
t h e  a p p l i c a t i o n  of  a macro-economic model c a l l e d  MACRO i n  t h e  
IIASA set  o? energy  models i n  a  s tudy  c a r r i e d  o u t  under c o n t r a c t  
w i t h  t h e  Commission of  t h e  European Communities. 
The d a t a  base  relates t o  p o p u l a t i o n ,  energy,  n a t i o n a l  
accoun t s ,  f o r e i g n  t r a d e ,  annual  inves tments ,  energy p r i c e s  and 
l abo r .  P a r t  One e x p l a i n s  t h e  concepts  and d e f i n i t i o n s ;  t h i s  
should  s e r v e  t o  unde r s t and  t h e  meaning of  t h e  v a r i a b l e s  and t h e i r  
use  f o r  i n t e r n a t i o n a l  t i m e  series. Inc luded  i n  P a r t  Two i s  a  set 
of n e a r l y  6 0  t a b l e s ,  p rov id ing  an overview of t h e  development o f  
l e a d i n g  i n d i c a t o r s  over  t h e  l a s t  2 5  y e a r s .  F i n a l l y ,  i n  P a r t  
Three,  t h e  s o u r c e s  f o r  compil ing t h e  s ta t i s t i c s  a r e  d e t a i l e d ,  s o  
a s  t o  f a c i l i t a t e  upda t ing  and p o s s i b l e  expansion o f  t h e  d a t a  
base.  
I t  is hoped t h a t  t h e  h i s t o r i c a l  d a t a  series may be h e l p f u l  
n o t  on ly  f o r  IIASA's Energy Systems Program b u t  o u t s i d e  t h e  Pro- 
gram and IIASA as w e l l .  
Wolf H a f e l e  
Deputy D i r e c t o r ,  
Program Leader ,  Energy Systems 
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1 .  INTRODUCTION, SELECTION OF COUNTRIES AND VARIABLES 
A l a r g e  p a r t  of IIASA's Energy Systems Program i s  devoted t o  t h e  
development of s c e n a r i o s  des igned  t o  i n v e s t i g a t e  f u t u r e  energy 
demand and supply  c o n d i t i o n s  a t  a  g l o b a l  l e v e l  [ I ] .  For t h i s  purpose,  
t h e  world has  been d i v i d e d  i n t o  seven r e g i o n s ,  d i f f e r i n g  from 
each o t h e r  by deg ree  of development, abundance of  f u e l s ,  and 
whether t hey  a r e  market  economies o r  c e n t r a l l y  planned.  
The d a t a  i n  t h e  h i s t o r i c a l  series were compiled f o r  i n d i -  
v i d u a l  c o u n t r i e s  and subsequent ly  summarized s o  a s  t o  correspond 
t o  t h e  seven world  r e g i o n s  i n  t h e  Energy Systems Program s c e n a r i o s .  
The r e g i o n s  and t h e  c o u n t r i e s  w i t h i n  each  r e g i o n  a r e  i n d i c a t e d  
i n  Table  1 .  
An e a r l y  sou rce  f o r  compi la t ion  o f  h i s t o r i c a l  d a t a  series 
were t h e  computer t a p e s ,  unde r ly ing  t h e  Chenerey s tudy  on 
P a t t e r n s  of Development [ 21  . They c o n t a i n  f o r  101 Western 
developed and deve lop ing  c o u n t r i e s  30 v a r i a b l e s  (macroeconomic 
and s o c i a l  s t a t i s t i c s ) ,  cover ing  i n  p r i n c i p l e  t h e  p e r i o d  1950- 
1970. Some of  t h e  macroeconomic s t a t i s t i c s  were updated and 
expanded where f e a s i b l e ,  t o  i n c l u d e  c e n t r a l l y  planned economies; 
and a number of v a r i a b l e s  were added f o r  bo th  Western c o u n t r i e s  
and c e n t r a l l y  planned economies. Thus, t h e  d a t a  f o r  t h e  y e a r s  
1950-1975, d i s c u s s e d  i n  P a r t  One and shown i n  P a r t  Two, r e l a t e  
e s s e n t i a l l y  t o :  
- Popu la t ion  ( t o t a l ,  over  6 5 ,  urban)  p a s t  and p r o j e c t i o n s ;  
- Energy (pr imary f u e l s  and e l e c t r i c i t y  p roduc t ion ;  con- 
sumption by t y p e  of  f u e l s ;  t h e  energy gap between 
developed and deve lop ing  c o u n t r i e s ,  energy t r a d e  f lows  
and t h e  dependency of c e r t a i n  r e q i o n s  on energy impor t s ;  
- GDP (growth and t h e  development of  t h e  GDP gap between 
developed and deve lop ing  c o u n t r i e s )  ; 
- GDP deflators; 
- Annual investments, total and in the energy sector; 
- Energy prices (fuels and electricity); 
- Labor (employment; unemployment; man-hours and wages). 
2. CONCEPTS, DEFINITIONS, DATA 
2.1. Population 
2.1.1. 1950-1975 and Projections 
Total population represents midyear estimates, published 
by the United Nations in the Statistical Yearbook [3] and updated 
in the Monthly Bulletin [4]. Data were collected for each 
country (East and West), each year of the period 1950-1977; they 
are summarized by regions, at 5-year intervals, in Table 2. The 
population 65 years and over, for each country summarized by 
regions, 1950-1975, were compiled from the UN study: ~opulation by 
Sex and Age for Regions and Countries, 1950-2000 [S]. 
The projections for total population and 65 years old and 
over are based on estimates prepared by Professor N. Keyfitz: 
Projected population 1975-2075 at Five Year Intervals for World, 
Male and  ema ale, sent to IIASAts Energy Systems Program, with letter 
of 7 April 1977 [6]. 
The attached tables show the summaries by regions, 1950-2075, 
for total population (Table 2); and percentage share of population 
65 and over in total population (Table 3). 
2.1.2. Urbanization 
Data on urban as percent of total population 1950-1970 for 
Western countries only, are contained in the computer tapes 
underlying the Chenery study [ ? I .  These were updated to 1975 
by IIASA regions, with projections to the year 2000;  the data 
base was further expanded through the inclusion of centrally 
planned economies. 
The definition of "urban" varies widely among the various 
countries. The criteria insofar as they are known are indicated 
by the United Nations in the Global Review of Human Settlements 
[ 7 ] .  Accordingly, urban means in the United States "places of 
2500  inhabitants or more incorporated as cities, boroughs, villages 
and towns"; in France, the Netherlands, the F 3 G  and the GDE 
"communities with 2 0 0 0  and more inhabitants", in India "5000  or 
more inhabitants, a density of not less than 1000 persons per square 
mile, and at least three fourths of the adult male population ( ! )  
employed in pursuits other than agricultureW;in Czechoslovakia the 
number of inhabitants per town is "usually 5000  or more inhabitants" 
plus half a page of conditions, including sewerage systems, at least 
five physicians and a hotel with at least 20 beds; in Portugal and 
Spain "localities of 10  000  or more inhabitants", in Japan "localities 
of 30  000  or more inhabitantsnfwith a lot of conditions as to density 
and occupations of the population; etc. etc. Some countries dis- 
pense altogether with numbers, i.e. the UK and many others, where 
urban means "area classified as urban for local government purposes". 
In view of this heteroge&tyf the question arises as to the 
significance of the statistics on urbanization. The absolute number 
of "urban" and "rural" may not be comparable within given areas-- 
but strictly speaking, neither are GDP and many other macroeconomic 
data. However, to the extent that the criteria for the definitions 
of "urban" and "rural" do not materially change over time, the data 
may be significant to show the trend. For this reason, it was con- 
sidered useful to estimate the urbanization for all IIASA regions, 
1950 to 2000. To do so, use was made of the estimated and projected 
percentage of population in urban areas for the world (including 
centrally planned economies) macro-regions and regions, 1950-2000, 
published by the UN in the Compendium of Housing Statistics [8] . In 
order to apply the UN ratios of their "macro-rqions" to the IIASA rgions, 
it was necessary to disaggregate the latter into groups of countries. 
Table 4 shows the correspondence of the IIASA regions and sub- 
regions with the appropriate UN estimated percentage of urban 
population in 1975. 
~t may be noted that the UN projections of urban and total 
populations relate to the medium variant; since the latter are 
akin to the Keyfitz data, there seems to be no conflict in the 
application of the ratios to the IIASA population data shown in 
Table 2. The estimated urban population, by IIASA regions,l950 
to 2000,is shown in absolute numbers and as percentage of total 
population in Table 5. The table also shows the urban population 
for total developed and total developing countries, 1950-2000. 
These data match the distribution of rural and urban population 
for developed and developing countries, shown in earlier IIASA 
publications [91. 
2.2. Energy Production, Consumption, Trade (Quantities) 
2.2.1. Primary Energy Production; Conversion llethods 
In the following, all energy data relate to commercial energy 
only. Production and the UN estimated "apparent inland consumption" 
of primary energy in terms of TCE was compiled for all countries 
and each yearof the period 1950-1975 from the United Nations 
World Energy Supplies [lo]. World ,primary energy production 
and electricity generation, by IIASA regions and at 5-year 
intervals, 1950-1975, are summarized in Table 6 and 7. 
All production and consumption data include hydro and nuclear 
electricity converted from original physical output units (kwh) 
to a measure of primary energy, expressed in TCE. As regards the 
conversion, it may be recalled that the UN collects all energy 
production, trade and consumption data from member countries through 
a questionnaire. At the UN, different types of fuel are then 
made comparable on the basis of their heat content (BTU) expressed 
in terms of TCE. The UN uses this method also for the conversion 
of hydro and nuclear electricity to TCE. This procedure is detailed 
as follows:. 
"Using the actual thermal content of electricity (3412 BTU per kwh) 
and of coal (about 27 million BTU per ton), one comes up with a 
conversion factor of 1000 kwh of hydro-electricity equal to about 
0.125 tons of coal." Darmstaedter [Ill. The conversion factor 
actually used by the UN is 0.123; see Table 8. 
The alternative to the UN practice (method A) is to estimate 
the amount of fuel needed at a steam power plant for generation of 
a given amount of electricity (method B). For instance, in the 
US in 1965, the generation of "1000 kwh of electricity would have 
required about 0.40 tons of coal" Darmstaedter [Ill. Under 
method B, the TCE for 1965 would be about three times higher than 
the amounts figured by the UN (method A). Method B is followed by 
the US Bureau of Mines, and this explains why e.g. primary energy 
consumption data for the US, presented by the UN [I01 differ from 
the tables of the US Bureau of Mines, shown for instance in the US 
Statistical Abstract [I21 0. Method B is also followed by other 
international agencies and various energy research. Table 8 
shows for the world as a whole the production of primary energy 
including hydro and nuclear electricity brought to primary energy 
basis by either methods A or B, for the years 1950-1975. Through- 
out this period the method A conversion factor remains constant, 
ex definitio, and this is one reason why it is favored by the UN. 
Over the same period of observation, 1950-1975, the method B con- 
version factor changes, reflecting the increase in the efficiency 
of fuels utilization in thermal energy generation. Based on 
H. Schilling et al. [13 1 the fuel needed for the generation of 1000 
kwh decreased from an estimated worldwide average of 0.55 TCE in 
1950, to 0.40 TCE in 1965 and 1974. For the US, it is estimated 
that the requirements of coal per 1000 kWl- decreased from 1.0 
TCE in 1925 to 0.40 tons in 1965, see Darmstadter [Ill. The 
TCE requirements for thermal electricity generation seem to have 
remained stationary since 1965, in the estimates for the US, and 
for the world, the latter being largely based on the former. 
Table 8 also shows that for the world as a whole, the differences 
in the compilations of total primary energy production (and hence 
consumption) amount to no more than 4 to 5 percent, between methods 
A and B. Obviously, the picture changes if one looks at individual 
c o u n t r i e s ,  where hydropower i s  impor t an t ,  e.g. Norway. A t  t h e  same 
t i m e ,  method B i s  recommended f o r  f u t u r e  s c e n a r i o s  w i t h  i n c r e a s i n g  
importance of  n u c l e a r  energy.  
While i n  t h e  above it was no ted  t h a t  the UN d a t a  f o r  world 
produc t ion  (and consumption)of primary energy t o t a l s  w e r e  under- 
s t a t e d  by 4 t o  5 p e r c e n t ,  t h e r e  i s  a l s o  reason  t o  b e l i e v e  t h a t  t h e  
UN world t o t a l  may be o v e r s t a t e d .  Th i s  suspic ion i s  founded 
on t h e  f a c t  t h a t  UN world t o t a l s  i n c l u d e  China, o r  r eg ion  V I I  by 
IIASA energy s c e n a r i o s .  The o f f i c i a l  China d a t a  t h a t  e n t e r  
t h e  UN compi l a t i ons  by way of t h e  government ' s  r e p l y  t o  t h e  UN 
q u e s t i o n n a i r e ,  t e n d  t o  be  c o n s i d e r a b l y  h i g h e r  t han  t h o s e  c o l l e c t e d  
by o t h e r  sources .  Table  9 shows primary energy consumption f o r  
China ( r e g i o n  V I I )  and t h e  world,  depending on whether o r  n o t  UN 
d a t a  a r e  r e p l a c e d  by t h e  knowledgeable e s t i m a t e  of  V.Smi l [ l4 ] .  The 
r e s u l t  i s  a c o n s i d e r a b l e  d i f f e r e n c e  f o r  t h e  r e g i o n ,  a s  t h e  Smil 
d a t a  a r e  about  one t h i r d  lower t han  t h e  UN d a t a .  On t h e  o t h e r  
hand, r e s u l t s  f o r  t h e  world a s  a  whole a r e  n o t  much a f f e c t e d ;  
t h e  d i f f e r e n c e  amounts t o  no more than  4 p e r c e n t  between world 
t o t a l s  i n c l u d i n g  o f f i c i a l  and e s t i m a t e d  China d a t a .  
2 . 2 . 2 .  Primary Energy Consumption; T o t a l  Supplies and 
Apparent I n l a n d  Consumption 
I n  t h e  fo rego ing ,  r e f e r e n c e  was made t o  t h e  UN d a t a  on a p p a r e n t  
i n l a n d  consumption o f  primary energy i n  t e r m s  of TCE. This  i t e m  
i s  shown i n  World Energy Sypp l i e s  [ l o ] ,  s t a n d a r d  t a b l e s  1  and 2 ,  
columns 11 and 1 2  a s  consumption of  t o t a l  commercial energy,  aggre-  
g a t e  and p e r  c a p i t a .  I t  i s  exp la ined  i n  t h e  t e x t  t h a t  " d a t a  on con- 
sumption r e f e r  t o  appa ren t  i n l a n d  consumption and a r e  d e r i v e d  from 
t h e  formula p roduc t ion  + impor t s  - e x p o r t s  - bunkers f a d d i t i o n s  
t o  s t o c k s " .  World t o t a l s  of  t h e  so-def ined appa ren t  i n l a n d  
consumption do n o t  add up t o  world t o t a l s  of primary energy 
production. There is a gap of roughly 7 percent. On the other 
hand, the gap between world production and consumption narrows 
considerably if instead of apparent inland consumption one uses 
the concept of total energy supplies. The latter can be compiled 
from the same source [10], standard tables 1 and 2, using columns 
3, 8 and 9, as primary energy production plus imports minus exports. 
This formula disregards stock movements, for which data are not 
published; and bunkers, though published, are not treated as ex- 
ports. Both stock movements and bunkers constitute relatively 
small quantities, not more than 2-3 percent of total world con- 
sumption, according to H. Schilling et al. [13]. See also bunkers 
more fully discussed in connection with trade, and shown in Table 19. 
Table 10 shows world totals, 1950-1975,of total primary energy 
production, total supplies, and the much lower apparent 
inland consumption. This leads to the question of what accounts 
for the difference between the two sets of primary energy con- 
sumption, both compiled from the same UN standard table; which 
set should be used and whether adjustments should be made to the 
apparent inland consumption? 
In order to find an answer, it might be useful to look at 
total supplies and apparent inland consumption in the various regions. 
See Table 11, which shows primary energy consumption, aggregate 
and per capita, for each of the IIASA regions, 1950-1975. The table 
shows that in region 1,thmughout the 25 years, the differences 
between total supply and apparent inland. consunption are roughly 
6 percent, which is close to the world average. In region 111, 
the margin between the two sets of consumptions rose from 5 percent 
in 1950 to about 10 percent since 1965. The differences are 
particularly pronounced, about 50 percent, in region VI. These 
data tend to indicate that in region 111 a relatively high amount 
of primary fuels was progressively used as raw materials in chemi- 
cals production; this may also be true to some extent in region VI. 
At the same time, this does not exclude the fact that a fairly 
high amount of primary fuel escapes the count in region VI. ~hus, 
it may be safe to assume that the difference between the two sets 
derives essentially from the exclusion in the apparent inland con- 
sumption of fuels that are put to non-energy use serving as raw 
materials (feedstocks), plus the loss of primary fuels that occurs 
when gas is flared in the field. Therefore, the apparent inland 
consumption seems to represent the consumption of all products 
(including losses in conversion), put to energetical use only. 
Now that it has been ascertained what accounts for the 
difference between total supply and apparent inland consumption, 
it remains to be seen for what purpose either definition should 
be used. If the objective is to study the trend of long-term 
time series, it might suffice to use the more readily available 
UN concept of apparent inland consumption. This was used to 
compile for the seven IIASA regions a breakdown of primary 
energy by type of fuels and electricity, 1950-1975.  See Tables 
1 2  and 13. To prepare tables of this type it would not have 
been possible to use total energy supplies as complete data 
are not available from UN sources. Though for this reason 
the consumption by type of fuels may be somewhat incomplete 
the time trend emerges very clearly. Tables 12  and 1 3  show 
for the world as a whole the dramatic decrease in solid fuels 
from 62% of total primary energy consumption in 1950  to only 
33% in 1975;  in region I the relative decrease was from 41% to 
21%, and in region 111 from 85%to 27% of the total over the same 
period of time. At this point one may recall the UN's statement 
that "the principal objective of the series is to provide a global 
framework of comparable data on long-term trends and recent 
developments in the supply of all commercial forms of energy, as 
a basis of the characteristics of energy supply and demand" [lo, 
Introduction]. This objective is well met; regardless of whether 
or not hydro/nuclear electricity may be somewhat understated, 
Chinese data may be somewhat overstated, or the total amounts 
of fuels and energy consumed may be on the low side, the series 
show the trend followed over the last 25 years in each of the 
IIASA regions and the world as a whole. 
2.2.3. Energy Gap Between Developed and  evel loping Regions 
For the growth of primary energy consumption in developed 
and developing regions, or the development of the energy gap, 
1950-1976,  data were compiled for both total energy supplies and for 
apparent inland consumption. Table 1 4  shows aggregate primary energy 
consumption for market economies, divided into developed regions 
(I and 111) and developing (IV-VI). Whatever the concept used, 
energy supply or the somewhat smaller apparent inland consump- 
tion, the trend is the same--the share of developed countries 
in total primary energy consumption has slowly decreased from 
9 2 %  in 1 9 5 0  to 8 4 %  in 1 9 7 6 .  A very similar dwindling of the 
share of developed countries in aggregate consumption could be 
observed if data were to include both market and centrally 
planned economies. 
Table 15  shows that the share of developed regions (1-111) as 
compared to the developing (IV-VII) has decreased just a little bit 
faster recently, falling from 9 2 %  in 1 9 5 0  to about 8 2 %  in 1976.  
This development shows that as far as aggregate energy consump- 
tion is concerned, the gap between developed and developing 
countries has tended to narrow ever so slightly over the last 
25 years. If this narrowing continues, the developing countries 
(market economies)whi~h presently consume about 1 6 %  of aggregate 
primary energy, might reach 2 5 %  by the year 2000 .  Whether this 
suffices to reach the Lima target of 25% of industrial production 
is another question. 
It is often thought that to study the gap between developed 
and developing regions, it is not very meaningful to look at aggregate 
consumption only. The per capita primary energy consumption 1250-1976 is 
shown f o r  developed and deve lop ing  r e g i o n s  of market  economies 
(Table  1 6 )  and market  and c e n t r a l l y  planned economies (Table  1 7 ) .  
Again, t h e  messages a r e  ve ry  s i m i l a r ;  r e g a r d l e s s  of what concept  
( t o t a l  s u p p l i e s  o r  appa ren t  i n l a n d  consumption) was used,  and what- 
e v e r  t h e  s t a t i s t i c a l  u n i v e r s e  (market  economies on ly  o r  market  and 
c e n t r a l l y  p lanned) ,  t h e  gap  has  tended t o  become s m a l l e r  over  t h e  
l a s t  25 y e a r s .  While i n  1950 market-economies developed r e g i o n s  
consumed 20 t i m e s  more pr imary energy ( t o t a l  s u p p l i e s )  than  t h e  
deve lop ing ,  they  consumed "on ly"  12 t i m e s  more t han  t h e  deve lop ing  
i n  1976. I n  terms of  a p p a r e n t  i n l a n d  consumption, t h e  gap r a t i o  
f e l l  from 24.0 i n  1950 t o  14.3 i n  1976. The t r e n d  i s  about  t h e  
same f o r  t h e  world (market  and c e n t r a l l y  planned economies)--except 
t h a t  t h e  l a t t e r  r e f l e c t s  more s h a r p l y  t h e  Chinese development of  
t h e  1960s. 
The pe r  c a p i t a  primary energy consumption ( a p p a r e n t  i n l a n d  
o n l y )  f o r  bo th  market  economies and t h e  world i n  developed and 
deve lop ing  r e g i o n s ,  on an annua l  basis ,1950-1976,  i s  a l s o  shown 
i n  T.able 18. 
I t  appears  from t h e  above t h a t  both concep t s  of  energy con- 
sumption have t h e i r  r a i s o n  d 1 8 t r e .  Depending on t h e  purpose f o r  
which t h e  d a t a  should be u sed ,  one may choose e i t h e r  t h e  UN favored  
a p p a r e n t  i n l a n d  consumption or t h e  somewhat l a r g e r  t o t a l  energv 
s u p p l i e s .  
2 . 2 . 4 .  Energy Trade Flows and Import Dependencies 
S p e c i f i c  c a s e s  i n  which it may be p r e f e r a b l e  t o  u se  t h e  con- 
c e p t  of t o t a l  energy supply  r e l a t e  t o  t h e  e s t i m a t i o n  of r e g i o n a l  
energy s u r p l u s  o r  d e f i c i t s ,  and t o  t h e i r  import  dependency. 
The energy surplus or energy deficit is estimated as the difference 
between total domestic production and total consumption. Due to the 
fact that apparent inland consumption tends to be low, surpluses 
derived from production minus consumption tend to be too high, and 
deficits too small. For example, in 1950 region I had a primary 
6 energy production of 1195 10 TCE, an apparent inland consumption 
6 6 
of 1187 10 TCE, leaving a "surplus" of 8 10 TCE. whereas, 
if one compares primary energy production with total 
supplies., same time and same region, there appears an energy deficit 
6 
of 67 10 TCE. The energy deficits and surpluses of the regions 
are again discussed below in greater detail under "trade". 
The trade flows in primary energy, showing for each region 
imports, exports and bunkers 1950-1975 are presented in Table 19,  
The table shows that world imports and world exports do not 
match. There are actually quite solid, statistical reasons why 
this must be so, including the fact that all over the world im- 
ports tend to be registered differently, and with a time lag, 
from exports. Besides, the trade data as shown by the 
UN [lo] on standard tables 1 and 2 represent general trade. This 
means that imports include shipments that go into entrep8t; some 
of the entrepat is used as bunker fuel that serves to supply 
national and foreign ships and aircraft in international trans- 
portation. The question is whether or not bunker fuel should be 
treatedas exports. Since some of it is used to provide fuel for 
the nation's own carriers, and because it is impossible to allocate 
bunker as imports to anyone country, it was thought preferable to 
exclude them from "net trade flows". 
T o t a l  e n e r g y  s u p p l i e s  and n e t  t r a d e  f l o w s ,  w i t h  t h e  minus 
s i g n  i n d i c a t i n g  n e t  i m p o r t s  and a p l u s  s i g n  f o r  n e t  e x p o r t s ,  by 
r e g i o n s ,  and w i t h i n  r e g i o n s  I and I11 are shown i n  T a b l e s  20-25. 
The t a b l e s  a l s o  show t h e  i m p o r t  dependency,  which is  measured as 
t h e  p e r c e n t a g e  o f  n e t  i m p o r t s  i n  t o t a l  s u p p l i e s .  The t a b l e s  
i l l u s t r a t e  how t h e  above d e f i n e d  i m p o r t  dependency rose,  and a t  
what s p e e d ,  i n  t h e  w o r l d ' s  two major e n e r g y  d e f i c i t  areas, r e g i o n s  
I and 111. A c c o r d i n g l y ,  i n  r e g i o n  I t h e  i m p o r t  dependency  r o s e  
s l o w l y  from 5  p e r c e n t  i n  1950 t o  a b o u t  8 p e r c e n t  i n  1970--taking 
a d r a m a t i c  jump o n l y  i n  t h e  s e v e n t i e s ,  when impor t  dependency 
e s c a l a t e d  t o  o v e r  14 p e r c e n t  i n  1975 (see T a b l e  2 0 ) .  W i t h i n  
r e g i o n  I ,  t h e r e  were s o m e  i m p o r t a n t  changes .  Canada t u r n e d  from 
an impor t  dependency of  o v e r  60 p e r c e n t  i n  1950 t o  become a n e t  
e x p o r t e r  i n  t h e  1970s (see Table  21 ) . While i n  t h e  US, where 
i m p o r t  dependency w a s  v i r t u a l l y  unknown i n  t h e  e a r l y  1950s ( less t h a n  
2 % ) ,  b a r e l y  r e a c h e d  7% i n  1960,  and w a s  s t i l l  less t h a n  10% i n  1970,  
it h a s  s i n c e  s h o t  up t o  a r e c o r d  2 3 %  i n  1977 (see T a b l e  2 3 ) .  
I n  r e g i o n  111, t h e  i m p o r t  dependency r o s e  g r a d u a l l y  from 15% 
i n  1950 t o  64% i n  1970,  d r o p p i n g  s l i g h t l y  t o  62% i n  1975  able 2 0 ) .  
Wi th in  r e g i o n  111, t h e  i m p o r t  d e p e n d e n c i e s  of  t h e  EC and J a p a n  
( T 2 b l e s  2 4  and 2 5 )  r o s e  t o  f a r  h i g h e r  l e v e l s  t h a n  t h o s e  o b s e r v e d  
f o r  t h e  USA, e x c e p t  t h a t  t h e  growth s t o r y  had a  d i f f e r e n t  e n d i n g  
i n  t h e  l a s t  5  y e a r s .  I n  1950,  b o t h  EC and J a p a n  s t a r t e d  o u t  w i t h  
an  impor t  dependency of 10 ,  r e s p e c t i v e l y  8 % ;  i n  t h e  EC it r o s e  t o  
32% i n  1960,  and  61% i n  1970; b u t  c o n t r a r y  t o  what happened i n  USA, 
t h e r e  was no f u r t h e r  r ise  between 1970 and 1976, as i m p o r t  depend- 
ency o s c i l l a t e d  around 60%. I n  J a p a n ,  t h e  i m p o r t  dependency s t o o d  
a t  47% i n  1960; 86% i n  1970; w i th  a f u r t h e r  i n c r e a s e  t o  92% i n  
1973, and subsequent ly  a l e v e l i n g  o u t  a t  t h i s  very  h igh  p l a t e a u .  
F i n a l l y ,  r e f e r e n c e  may be made t o  t h e  degree  of import  
dependency e s t i m a t e d  by t h e  S t a t i t i c a l  O f f i c e  of t h e  European 
Communities. They use  a s l i g h t l y  d i f f e r e n t  concept ,  namely: 
N e t  impor t s  minus bunkers  a s  p e r c e n t  o f  g r o s s  i n l and  consumption 
of primary s o u r c e s  and e q u i v a l e n t s .  Thus f o r  t h e  n i n e  member 
EC c o u n t r i e s  t hey  e s t i m a t e  t h e  degree  of dependence on f o r e i g n  
supply i n  1975 a s  56.95, see EUROSTAT [I51 1976-4, which i s  n o t  
d i f f e r e n t  from our  e s t i m a t e s  a s  58% shown above. 
2.3. GDP, T o t a l  and Per  C a p i t a  Growth 
2.3.1. Regional Product  f o r  Market and C e n t r a l l y  
Planned Economies 
The GDP i n  1975, a t  1974-1976 p r i c e s ,  and conver ted  from 
n a t i o n a l  c u r r e n c i e s  t o  US d o l l a r s  a t  1975 exchange r a t e s ,  was 
compiled f o r  a l l  E a s t e r n  and Western c o u n t r i e s  from t h e  Florld 
Bank's A t l a s  1977 [16] .  A t  IIASA t h e s e  d a t a  were e x t r a p o l a t e d  
backwards t o  1950 w i t h  t h e  index of  GDP a t  c o n s t a n t  p r i c e s  con- 
t a i n e d  i n  v a r i o u s  i s s u e s  of t h e  UN Yearbook of  Nat iona l  Accounts 
S t a t i s t i c s  [ I  71 . The GDP count ry  d a t a  were updated t o  1976, and 
where f e a s i b l e  t o  1977, w i t h  i n d i c e s  of GDP a t  c o n s t a n t  p r i c e s  
g iven  i n  v a r i o u s  c u r r e n t  s t a t i s t i c a l  p u b l i c a t i o n s ,  e.g.  UN Monthly 
B u l l e t i n  of S t a t i s t i c s  [ 4 ] ;  a l s o  EUROSTAT and OECD q u a r t e r l y  
b u l l e t i n s  [18; 191. The d a t a  r e l a t i n g  t o  i n d i v i d u a l  c o u n t r i e s  
were t h e n  aggrega ted  i n t o  t h e  a p p r o p r i a t e  IIASA reg ions .  
For countries in region I1 the 1975 GDP at 1974-1976 prices 
and dollars, compiled from the World Bank Atlas [161, were extra- 
polated to 1950 on the basis of the growth index implicit in "net 
material product" published in the UN Yearbook of National Accounts 
Statistics [17],current and earlier issues. These sources give net 
material productsof the USSR and Eastern European countries with 
centrally planned economies only in terms of national currencies, 
not in dollar values. 
For region VII the UN has so far not published any net or gross 
product data in the Yearbook of National Accounts Statistics [17]. 
The 1975 GDP of China, at 1974-1976 prices and dollars compiled 
from the World Bank Atlas [!El was extrapolated to 1950, on the 
basis of the GNP data, 1949 to 1975, contained in V. Smil,Chinafs 
Enerqy: Achievements, Problems, Prospects [14]; p. 141, table 6.3. 
The conversion of centrally planned economies' material products 
to GDP at dollar values introduces an element of uncertainty that 
one has to keep inmind when comparing global data on the level 
of GDP. 
2.3.2. Selection of Exchange Rates for Long-Term Series 
Difficulties in conversion from national accounts of GDP into 
dollar values are not limited to the data emanating from centrally 
planned economies. Thert is a certain lack of comparability of the 
concepts of national accounts, especially between developed and 
developing countries. Besides for nearly all countries it is 
difficult to find the appropriate exchange rate to the dollar, be it 
a purchasing power parity rate, or the selection of the reference 
period of an official exchange rate. The latter is important in 
the case of time series. See Table 26, which shows the exchange 
rates to the dollar of EC member countries and Japan, in 1969, 
1975 and mid-1978. I f  one chooses an exchange ra te  t h a t  
p r e d a t e s  t h e  d o l l a r  d e v a l u a t i o n ,  t h e  GDP of North America 
( r e g i o n  I) t e n d s  t o  be  o v e r s t a t e d  v i s - a -v i s  t h e  GDP of t h e  EC and 
Japan;  whereas i f  one  u s e s  a p o s t - d o l l a r  d e v a l u a t i o n  ra te ,  t h e  
r e v e r s e  may ho ld  t r u e .  T h i s  can be seen  i n  t h e  fo l lowing  example: 
1975 GDP i n  US D o l l a r s  
a t  exchange ra tes  o f :  
1970 1975 
1 09$ lo9$  
Region I ( U S  and Canada) 1678 1678 
P a r t  of  Region I11 (EC and 
Japan 1 
A t  t h e  o l d ,  1970 exchange rates, t h e  1975 GDP of Region I 
would be  l a r g e r  t han  t h e  agg rega t e  of t h e  European Community and 
Japan;  whereas a t  1975 exchange r a t e s  t h e  o p p o s i t e  h o l d s  t r u e .  
Thus, t h e  h i s t o r i c a l  series are bound t o  become u n r e a l i s t i c  f o r  
p a r t  of  t h e  t i m e  covered.  The q u e s t i o n  i s  whether it i s  f a i r  t o  
g i v e  a g r e a t e r  weight  t o  Europe and Japan f o r  t h e  e n t i r e  1950-1976 
p e r i o d  by u s i n g  r e c e n t  exchange r a t e s  t h a t  r e f l e c t  t r u t h f u l l y  on ly  
t h e  c o n d i t i o n s  of t h e  p r e s e n t  and t h e  r e c e n t  p a s t .  
2.3.3. GDP Gap Between Developed and Developing Regions 
A l l  t h e  above mentioned c o n s i d e r a t i o n s  have t o  be k e p t  i n  
mind when one looks  a t  world GDP i n  c o n s t a n t  p r i c e s  of  1975, by 
r e g i o n s  and sub- reg ions ,  1950-1 976, shown i n  T a b l e  27. A s  i n  t h e  
c a s e  of energy consumption (see T a b l e s  1 4  t o  18) w e  have a r ranged  
t h e  GDP d a t a  t o  show t h e  gap between developed and deve lop ing  
r e g i o n s  of market  economies (Table  28) and g l o b a l l y  f o r  t h e  world 
(Table  29 ) .  Cont ra ry  t o  what was observed i n  eneruy consumption, 
t h e r e  was l e s s  narrowing of  t h e  GDP gap.  On an a g g r e g a t e  l e v e l ,  
i n  market  economies (Table  28) t h e  s h a r e  of developed r e g i o n s  
( I  and 111) i n  t o t a l  GDP d e c r e a s e d  o n l y  from 87% i n  1950 t o  85% 
i n  1970, and s i n c e  t h e n  t o  83% i n  1976. p e r - c a p i t a - w i s e ,  t h e r e  
was no change i n  t h e  gap .  I n  1976 t h e  deve loped  r e g i o n s  ( I  and 
111) GDP was s t i l l  11 t i m e s  h i g h e r  t h a n  t h a t  o f  t h e  d e v e l o p i n s  
( I V - V I ) ;  t h i s  is  t h e  same a s  it was i n  1950. The p i c t u r e  i s  n o t  
much b r i g h t e r  i f  one  l o o k s . a t  g l o b a l  d a t a .  Between 1950 and 
1976,  t h e  s h a r e  o f  d e v e l o p e d  r e g i o n s  (1-111) i n  w o r l d  GDP d e c r e a s e d  
o n l y  from 84.9% i n  1950 t o  80 .9% i n  1976,  w h i l e  t h e  p e r  c a p i t a  GDP 
i n  t h e  deve loped  r e g i o n s  was s t i l l  10 t i m e s  h i g h e r  t h a n  t h a t  o f  
t h e  d e v e l o p i n g  ( I V - V I I )  i n  1976--the same a s  i n  1950. 
The d i f f e r e n c e  i n  t h e  b e h a v i o r  o f  t h e  energy  gap  v i s - a - v i s  
t h a t  o f  t h e  GDP gap may t o  some e x t e n t  b e  i n d i c a t i v e  o f  t h e  
d i f f e r e n c e s  i n  t h e  economic s t r u c t u r e s .  The f a c t  t h a t  d e v e l o p i n g  
c o u n t r i e s  c o u l d  c a t c h  up  more e a s i l y  w i t h  e n e r g y  consumpt ion 
t h a n  w i t h  GDP may r e f l e c t  t h e  well-known s i t u a t i o n ,  whereby 
i n d u s t r i a l  a c t i v i t i e s  i n  t h e  d e v e l o p i n g  c o u n t r i e s  a r e  s t i l l  
l a r g e l y  dominated  by e n e r g y - i n t e n s i v e  p r imary  i n d u s t r i e s ,  w i t h  
a  l a c k  o f  i n d u s t r i e s  s u s c e p t i b l e  t o  g e n e r a t e  a  h i g h e r  s h a r e  of  
v a l u e  added.  
2.3.4. Compi la t ion  o f  GDP D e f l a t o r s  (Regions  I and 111) 
For  t h e  c o u n t r i e s  i n  r e g i o n s  I and 111, GDP was a l s o  compi led  
a t  c u r r e n t  p r i c e s  i n  n a t i o n a l  c u r r e n c i e s % f o r  t h e  p e r i o d  1950-1976. 
These t i m e  series were t h e n  c o n v e r t e d  t o  d o l l a r s  a t  1975 exchange 
r a t e s .  T h i s  gave  f o r  e a c h  c o u n t r y ,  and  by summar iza t ion  f o r  t h e  
r e g i o n  a s  a  whole,  GDP a t  c u r r e n t  and c o n s t a n t  p r i c e s  i n  U S  d o l l a r s  
a t  1975 exchange r a t e s .  With t h e  h e l p  of  t h e  2  t i m e  series, GDP a t  
c o n s t a n t  and c u r r e n t  p r i c e s ,  it was p o s s i b l e  t o  compi le  t h e  GDP 
d e f l a t o r s  f o r  i n d i v i d u a l  c o u n t r i e s  and f o r  t h e  r e g i o n  a s  a  whole.  
See  T a b l e  30 f o r  a  compar ison o f  GDP d e f l a t o r s  f o r  t h e  USA w i t h  
t h o s e  o f  EC and J a p a n ,  1950 t o  1976. 
2.3.5. S t r u c t u r e  of Nat iona l  Accounts and Foreign Trade 
Values 
For r e s t e r n  c o u n t r i e s  on ly ,  d e t a i l e d  d a t a  on t h e  s t r u c t u r e  
of n a t i o n a l  accounts  and f o r e i g n  t r a d e  va lues  a r e  contained 
f o r  each of t h e  y e a r s  1950-1970 i n  t h e  t a p e s  underlying t h e  
Chenery s tudy  [ 2 ] .  A copy of t h e  t a p e s ,  made a v a i l a b l e  t o  I I A S A ,  
i s  kep t  i n  t h e  Energy Systems Program. The t a p e s  c o n s i s t  of 13 
c a r d  decks f o r  t h e  s t o r a g e  of over  30 economic and s o c i a l  v a r i a b l e s  
of 101 c o u n t r i e s .  See Table 56 f o r  t h e  l i s t  of v a r i a b l e s  and 
codes on t h e  t apes .  
I n  suppor t  of t h e  d a t a  base reques ted  f o r  t h e  s t u d y  done 
a t  I I A S A  under c o n t r a c t  from t h e  Commission of t h e  European 
Communities and f o r  p o s s i b l e  a p p l i c a t i o n  of t h e  HACRO model t o  
r eg ion  111, w e  have updated some of t h e  i n d i c a t o r s .  
The updat ing t o  1975 was done wi th  t h e  a i d  of t h e  World Bank's 
World Tables  1976 [201 ; d o l l a r  va lues  o r i g i n a l l y  g iven  a t  1 9 6 4  
p r i c e s  and d o l l a r s ,  were changed t o  1967/69 p r i c e s  and exchange 
r a t e s .  Thus, f o r  each of the y e a r s  1950-1975 and f o r  each EC 
count ry  and Japan,  computer p r i n t o u t s  may be made a v a i l a b l e ,  upon 
r e q u e s t ,  f o r  t h e  fo l lowing  v a r i a b l e s  i n  1967/69 p r i c e s  and d o l l a r s  
f o r :  
GDP; Nat iona l  Income; P r i v a t e  Consumption; Gross Domestic 
Savings;  Gross Domestic Investments ;  C a p i t a l  Consumption Allowances; 
Government Gross Revenues; Tax Revenues; I n d i r e c t  Taxes; Govern- 
ment Purchases;  Government T r a n s f e r  Payments; I n d u s t r i a l  Output; 
Se rv ices  Output; T o t a l  Export;  T o t a l  Imports;  Popula t ion  and GDP 
Defla tors .  
2.4. Annual Investments (Capital Formation) 
2.4.1. Annual Investments, All Sectors of the Economy 
The annual investments in structures and equipment in all 
sectors of the economy, represent gross fixed capital formation 
(GFCF) in accordance with the concept used by the United Nations 
for National Accounts. For regions I-VI, the annual investments 
(GFCF) are shown for 1960; 1970 and 1975 in Table 31. Region VII 
(China) is excluded for lack of comparable data. Table 21 shows 
first the total annual investments for all sectors of the economy 
in 1975 prices and dollars. Secondly, these investments are 
shown as percent of GDP. The source for these data are the UN Year- 
book of National Accounts Statistics [17] 1976, updated by the UM 
Monthly Bulletin of Statistics [4]. Regional data represent the 
summarization of individual country data first compiled in 
national currencies at 1975 prices and then converted to US dollars 
at 1975 exchange rates. It may be noted that the US data, included 
in Region I, for comparability with other regions, relate to annual 
investments in private and government sectors; this explains why 
the share of investments in GDP is somewhat higher than the roughly 
10% commonly observed for the share of gross fixed private invest- 
ments (see Table 32). 
It should also be noted that for countries in region I1 (USSR 
and Eastern Europe) the data represent net fixed capital formation, 
-
as a share of Net Material Product, compiled from the UN Yearbook 
of National Accounts Statistics [17] 1976, Vol. 11, Table 2B. 
The data in Table 31 indicate the growth of investments (GFCF) 
in constant dollars of 1975, that occurrred in the various regions 
between 1960 and 1975. At the same time, there is widespread 
difference between regions (and countries) in the share of annual 
i n v e s t m e n t s  i n  GDP. The i n v e s t m e n t  c o e f f i c i e n t  ( s h a r e  o f  GFCF i n  
GDP) w a s  t h e  h i g h e s t  i n  J a p a n ,  whereas  t h e  i n v e s t m e n t  c o e f f i c i e n t  
of  r e g i o n  I ( s p e c i f i c a l l y  USA) w a s  among t h e  lowest. T a b l e  31 
a lso  shows t h e  growth o f  t h e  i n v e s t m e n t  c o e f f i c i e n t  between 1960 and 
1975 i n  r e g i o n s  I V - V I ,  e s p e c i a l l y  i n  A f r i c a ,  A s i a  and t h e  Middle 
E a s t .  When t h e  p o o r  c o u n t r i e s  c a n  a f f o r d  t o  set a s i d e  a h i g h e r  
s h a r e  o f  t h e i r  GDP f o r  a n n u a l  i n v e s t m e n t s  (GFCF), t h i s  is by it- 
s e l f  a n  i n d i c a t i o n  o f  economic development .  F o r  more d a t a  on  t h e  
s h a r e  o f  a n n u a l  i n v e s t m e n t s  (GFCF) i n  GDP. i n  i n d i v i d u a l  c o u n t r i e s  
r a n g e d  by IIASA r e g i o n s ,  f o r  t h e  y e a r s  1960, 1970 and  1975 r e f e r e n c e  
may be  made t o  t h e  IIASA p u b l i c a t i o n  C a p i t a l  Format ion ,  C a p i t a l  
S t o c k  and C a p i t a l  Output  R a t i o s ,  1-350-19'75. IIASA RM-78-70, 
December 1978 [211, p.56, T a b l e  1 .8 .  
2.4.2. USA Annual I n v e s t m e n t s  i n  t h e  Energy S e c t o r  
US d i r e c t  i n v e s t m e n t s  i n  t h e  e n e r g y  sector are compi led  
by t h e  O f f i c e  o f  Economic Growth, i n  t h e  Bureau of Labor S t a t i -  
st ics  ( B L S ) ,  as  p a r t  o f  t h e  d a t a  b a s e  t h e y  deve loped  f o r  170 
i n d u s t r i e s  and v a r i o u s  a g g r e g a t e s  o f  t h e s e  i n d u s t r i e s ,  o n  g r o s s  
and  n e t  i n v e s t m e n t  and g r o s s  and n e t  c a p i t a l  s t o c k ,  a t  h i s t o r i c a l  
p r i c e s  and i n  1972 p r i c e s ,  f o r  t h e  y e a r s  1947-1974.. From t h e  
p r e l i m i n a r y  computer  p r i n t o u t s ,  s e n t  t o  IIASA w i t h  l e t t e r  o f  
26 A p r i l  1975 [22] w e  compi led  t h e  US a n n u a l  i n v e s t m e n t s  i n  t h e  
e n e r g y  sector. T a b l e  32 shows t h e  t o t a l  e n e r g y  sector i n v e s t -  
ments  (GFCF) i n  d o l l a r s  o f  1972 and as shares  of  GNP, f o r  t h e  
p e r i o d  1947-1974. The t a b l e  i n d i c a t e s  t h a t  i n  n e a r l y  30 y e a r s  
t h e  s h a r e  o f  e n e r g y  sector GFCF i n  t o t a l  GNP h a s  o s c i l l a t e d  
between 1 . 5  and l i t t l e  over 2%.  I n  t h e  1950s ,  t h e  s h a r e  s t o o d  
a t  a b o u t  2X, d e c r e a s i n g  from a h i g h  o f  2.166% i n  1957 t o  a low 
of  1.469% i n  1963. S i n c e  t h a t  t i m e ,  t k e  p e r c e n t a g e  s h a r e  h a s  
been rising, reaching 2.050% in 1974. Table 33 shows direct in- 
vestments in the energy sector for various fuels and electricity, 
for the years 1947-1974. The data, compiled by the BLS, are given 
in constant dollars of 1972; data at current prices, are also 
available at the BLS [22], as well as capital stock. 
As indicated by the caption of the table, the data relate 
only to private investments, excluding those made by government. 
As stated above, this makes a considerable difference for total 
investments. As regards the exclusion of government from direct 
energy sector investments, the exclusion may be relatively small 
for the years 1947-1974. 
2.4.3. European Community Annual Investments in the Energy 
Sector 
For the countries of the European Community, investments in 
the energy sector are compiled as part of N.ationa1 P-ccounts 
Statistics; see EUROSTAT, National Accounts Detailed Tables 
1970-1976 [23], Standard Table 7: We have used this source to 
compile Table 34 which shows for the individual countries of the 
European Community a breakdown of total investments by broad 
sectors of the economy, in 1975. Accordingly, the energy 
sector investments ranged between 6 and 15% of total invest- 
ments in the major EC countries. In Table 35 we show 
for these countries the energy sector investments, and GDP, 
1970-1976. The table shows that the share of energy sector 
investments in GDP range between 1 and 33 in the community 
countries. The highest share, 3.17%, was obtained in the UK 
in 1975. 
Data on the distribution of energy sector investments by 
type of fuels and electricity are currently not available from 
official government sources, with the exception of the FRG, 
discussed below. The EC may be expected to compile 
such data. Work on investments in the energy sector is also in 
progress at the United Nations Economic Commission for Europe in 
Geneva. See in particular the reports presented to the 33rd 
session of the Commission in January 1978 on New Issues Affecting 
the Energy Economy of the ECE Region,in the Medium- and Long-Term 
[24]. It may be noted that the ECE region, in contrast to EC, 
also includes Eastern European countries. 
2.4.4. FRG Estimated,Annual Investments in the Energy Sector 
Investments in the energy sector are not published by the 
FRG as part of National Accounts Statistics. jlnnual investments 
by individual mining and manufacturing industries are compiled by 
the German "Industrie-Statistik". Investment data are also compiled 
for the electricity (public and industry) and gas utilities. 
Detailed gross fixed capital formation is compiled annually for 
the construction industries, and for agriculture. These data, 
all part of official German statistics, are currently published 
in the FRG StatistischeJahrbuch, 1977 [ 2 5 ] .  For industry, see 
p. 162, table 4; for electricity and gas see p.196, table 9.28; 
for construction see p.190, table 9.19; for agriculture see p.183, 
table 8.9. 
There is no official explanation why these investment data are 
not processed into sectoral data of the system of national accounts. 
One can only guess some of the reasons. Most likely there is a 
difference in concept and definition of "investments". For instance, 
the "Gross Fixed Capital Formation" (Brutto-Anlage-Investitionen) 
in construction includes expenditures on land; whereas purchases 
are excluded by definition from GFCF in national accounts. The 
gross and net investments in agriculture, separated into "buildings", 
"equipment", and "changes in livestock" may exclude land purchases but 
the definitions used by the Ministry of Food and Agriculture (Bundes- 
ministerium ffir Ernahrung, Landwirtschaft und Forsten) which collects 
these data may differ from those used by national accounts. There 
. 
is a possibility worth checking whether the industry investments 
include land purchases; moreover there may be some double counting 
between the investments in "mining and manufacturing." on the one 
hand and the "electricity" investments on the other hand. 
Direct investments in the energy sector should comprise the 
following categories: 
Energy sector, investment categories 
Solid fuels coal and lignite mining 
production (in recent surveys, data 
are included with chemicals) 
Crude oil and natural gas exploration; production; transportation 
Petroleum Products 
Electricity 
Refining; storage; transportation; 
research 
Thermal central power stations; 
hydro-pumping; geothermal; nuclear 
generation and distribution 
Gas Plants and distribution 
Following this scheme, we estimated the FRG investments in the 
energy sector, using the Industrie-Statistik for coal mining, 
hydro carbons (if and when separately available), crude oil and 
natural gas production; and petroleum refining. Investments in 
electricity and gas industries were compiled from the utilities 
statistics in the 1 9 7 7  Statistische Jahrbuch [ 2 5 ]  and earlier 
issues. The results of these compilations are shown in Table 36, 
FRG Estimated Annual Investments for Various Sources of Energy, 
1 9 5 0 - 1  975.  
2.5. Energy P r i c e s  
2.5.1. S e l e c t i o n  of Representa t ive  Data 
When compiling energy p r i c e s  t h e  ques t ion  a r i s e s  f o r  a l l  
c o u n t r i e s ,  a t  which l e v e l  of process ing  o r  consumption, and f o r  
which v a r i e t y  and grade of a  given type of  f u e l ?  What i s  t y p i c a l  
of p r i c e s  pa id  by t h e  i n d u s t r y  s e c t o r ,  by householders and f o r  
t r a n s p o r t a t i o n ?  For t h e  c a l c u l a t i o n  of a  c o a l  p r i c e  index, which 
type and grade of what c o a l  ( a n t h r a c i t e ,  bi tuminous)  o r  coke 
(imported,  domestic) should be s e l e c t e d ,  how should t h e  index 
be weighted? Is t h e  p r i c e  of heavy f u e l  o i l  no.2 r e p r e s e n t a t i v e  
of t h e  p r i c e  of ( a l l )  l i q u i d  f u e l s  used by indus t ry?  The compi- 
l a t i o n  of an e l e c t r i c i t y  p r i c e  index may become complicated be- 
cause r a t e s  vary between low and high vo l t age ,  o r  by q u a n t i t i e s  
of e l e c t r i c i t y  used, and hours of t h e  day. Should p r i c e s  be 
c o l l e c t e d  pe r  phys ica l  q u a n t i t i e s  o r  f o r  c a l o r i f i c  va lues  of t h e  
va r ious  energy c a r r i e r s ?  
For tuna te ly ,  t h e  s o l u t i o n  t o  t h e s e  problems l i e s  i n  t h e  
a v a i l a b i l i t y  of  d a t a  and t h e  purpose of t h e  p resen ta t ion .  
Following i s a h i e f r e v i e w  of compilat ions by i n t e r n a t i o n a l  
o rgan iza t ions  t h a t  t h e  r eader  may want t o  use t o  supplement t h e  
d a t a  compiled by n a t i o n a l  s t a t i s t i c a l  agencies ,  presented  below. 
2.5.2. I n t e r n a t i o n a l  Compilations 
United Nations: An up t o  d a t e  and r e a d i l y  a v a i l a b l e  index 
i s  compiled by t h e  United Nations on world p r i c e  i n d i c e s  of t o t a l  
f u e l s  and thereof  i n d i v i d u a l l y  c o a l ,  crude petroleum, and n a t u r a l  
gas  f o r  t h e  y e a r s  1972 t o  1978, shown i n  t h e  UN Monthly B u l l e t i n  
of  S t a t i s t i c s ,  A p r i l  1979 [4] t a b l e  59, p. 162. This index i s  
weighted by t h e  importance each f u e l  has  i n  world t r a d e  dur ing  
t h e  base year .  Recently,  t h e  d a t a  were ad jus ted  s o  t h a t  1975 
i s  t h e  new base year .  The S t a t i s t i c a l  Of f i ce  of t h e  UN w i l l  soon 
pub l i sh  a  r e p o r t  conta in ing  h i s t o r i c a l  s e r i e s  beginning i n  1950 
through 1977, a l l  ad jus ted  t o  1977=100. 
For s e l e c t e d  o i l  expor t ing  c o u n t r i e s  (Libya, Saudi Arabia;  
Venezuela; I r a n ;  Kuwait; I r a q ;  Niger ia ;  Indonesia)  t h e  UN shows 
p r i c e s  i n  c u r r e n t  U S  d o l l a r s  p e r  b a r r e l  of o i l ,  1970 t o  1978, 
i n  t h e  UN Monthly B u l l e t i n  of S t a t i s t i c s  [ 4 ] ,  l a t e s t  i s s u e  con- 
s u l t e d  Apr i l  1979. These compilat ions a r e  very handy because 
they  rep resen t  averages of va r ious  grades f o r  each country.  They 
a r e  based on t h e  very d e t a i l e d  p r i c e s  p e r  b a r r e l  of crude i n  
c u r r e n t  d o l l a r s ,  p e r  l oad ing  p o r t ,  type  of crude a r d g r a v i t y ,  
posted i n  OPEC c o u n t r i e s  s i n c e  1950, a s  shown f o r  i n s t a n c e  i n  
t h e  OPEC Annual S t a t i s t i c a l  B u l l e t i n ,  1977 [26] .  The l a t t e r  a l s o  
c o n t a i n s  p r i c e  s t a t i s t i c s  of  r e f i n e d  petroleum produc t s ,  i n  ex- 
p o r t i n g  and consuming c o u n t r i e s .  
European Communities' S t a t i s t i c a l  O f f i c e  (EUROSTAT): I n  t h e  
p a s t ,  EUROSTAT publ i shed  exhaus t ive  monographs on energy p r i c e s .  
See f o r  i n s t a n c e  EUROSTAT A Comparison of Fue l  P r i c e s :  O i l ,  Coal,  
G a s  1955-1970, S p e c i a l  Number 1 ,  Luxembourg 1974 [27] and 
EUROSTAT Fuel  O i l  P r i c e s  1960-1974,Special Number 2 ,  Luxembourg 
1974 [28].  For o t h e r ,  EUROSTAT de r ived  f u e l  p r i c e  compi la t ions ,  
see a l s o  C. Doblin,  Data Provided f o r  W.D. Nordhaus Study: The 
Demand f o r  Energy, IIASA Research Memorandum RM-76-18, March 1976 
[291. The EUROSTAT monographs were n o t  updated,  except  f o r  gas  
and e l e c t r i c i t y  p r i c e s .  Gas p r i c e s  pa id  by indus t ryand  households 
w i t h i n  t h e  European Community i n  1973 and 1976-1978 were r e c e n t l y  
publ i shed ,  see EUROSTAT G a s  P r i c e s  1976-1978 [30] .  E l e c t r i c i t y  
p r i c e s  a r e  expected t o  be publ i shed  i n  October 1979. Coal p r i c e  
compi la t ions  w e r e  d i scon t inued ,  because t h e r e  was n o t  much of a  
market except  f o r  coking c o a l  and c o a l  used f o r  e l e c t r i c i t y  
gene ra t ion .  But coking c o a l  p r i c e s  a r e  d i f f i c u l t  t o  g e t ,  and 
p r i c e s  of c o a l  used i n  power p l a n t s  a r e  n o t  always r e l e a s e d .  
It  may be worth no t ing  t h a t  EUROSTAT has  not  compiled f u e l s  
and e l e c t r i c i t y  p r i c e s  o r  i n d i c e s  f o r  t h e  EC a s  a whole, on ly  
f o r  i n d i v i d u a l  c o u n t r i e s .  
OECD: The OECD p u b l i s h e s  .energy p r i c e s ,  most ly  p e r  c a l o r i f i c  
-
va lues ,  f o r  s e l e c t e d  f u e l s  and e l e c t r i c i t y  i n  each of i t s  15 mem- 
b e r  c o u n t r i e s  (US, Canada, Japan and European c o u n t r i e s ) .  Data 
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a r e  given pe r  10 k c a l  (=1 TOE) i n  n a t i o n a l  c u r r e n c i e s  and US 
d o l l a r s ,  f o r  t h e  l a s t  decade. The p r i c e s  a r e  d i s t i n g u i s h e d  by 
s e c t o r s  of t h e  economy by which they  a r e  purchased.  See OECD 
Energy S t a t i s t i c s  1975-1977, P a r i s  1979 [301. W e  have used some 
of t h e s e  d a t a  f o r  compi la t ion  of t h e  t a b l e s  on t h e  l e v e l s  of 
energy p r i c e s  (Tables  37 and 38) d i scussed  below. 
2 . 5 . 3 .  Se lec ted  Fuels  and E l e c t r i c i t y ,  1975 P r i c e  Levels  
The 1975 p r i c e s  of s e l e c t e d  f u e l s  and e l e c t r i c i t y  shown i n  
n a t i o n a l  c u r r e n c i e s  (Table 37) and US d o l l a r s  (Table 38) a r e  based 
on t h e  OECD Energy S t a t i s t i c s  DO], P a r t  11, p r i c e s  i n  n a t i o n a l  
c u r r e n c i e s  p e r  l o 7  k c a l  pa id  by v a r i o u s  s e c t o r s  of t h e  economy 
( i n d u s t r y ,  households,  t r a n s p o r t a t i o n )  f o r  e l e c t r i c i t y  ( a t  v a r i o u s  
l e v e l s  of consumption) and s e l e c t e d  commodities of s o l i d ,  l i q u i d  
and gaseous fue l s ,S ince .  w e  converted t h e  p r i c e s  from n a t i o n a l  
c u r r e n c i e s  t o  US d o l l a r s  a t  t h e  exchange r a t e s  p r e v a i l i n g  f o r  t h e  
average of t h e  yea r  1975, t h e  d o l l a r  d a t a  p resen ted  i n  Table 38 
may somewhat d i f f e r  from t h e  d o l l a r  p r i c e s  compiled by t h e  OECD. 
For t h e  USA, w e  have supplemented t h e  OECD d a t a  by us ing  t h e  
compi la t ions  of t h e  US Department of t h e  I n t e r i o r  " F o s s i l  Fue l  
P r i c e s  p e r  BTU i n  Curren t  and Constant  D o l l a r s  1965 t o  197Sg', shown 
i n  t h e  US S t a t i s t i c a l  Abs t r ac t  1977, 1121 , p. 596, t a b l e  983, and 
t h e  Department of Energy (DOE) compi la t ions  of t h e  c o s t  of f u e l s  
t o  end u s e r s  i n  t h e  DOE Monthly Energy Review [27] A p r i l  1979, 
p.18. For t h i s  purpose,  t h e  DOE 1975 p r i c e s  i n  c o n s t a n t  1972 d o l l a r s  
had t o  be r econver t ed  t o  1975 c u r r e n t  p r i c e s ,  by use  of t h e  GNP 
d e f l a t o r .  
Because t h e  m a j o r i t y  of t h e  d a t a  coming from t h e  OECD w e r e  given  
i n  terms of  p r i c e s  p e r  lo7  k c a l  (= 1 T O E ) ,  it was thoughtusefu l  t o  
conver t  t h e  US p r i c e s  from BTU t o  k c a l ,  i n s t e a d  of  doing it t h e  o t h e r  
way round. These convers ions  were done on t h e  b a s i s  of 1 BTU = 
0.2519 k c a l .  
The d a t a  i n  Table37 show how w i t h i n  t h e  US, FRG, France,  U K ,  
t h e  p r i c e s  p a i d  f o r  given f u e l s  and e l e c t r i c i t y  may vary  accord ing  
t o  t h e  s e c t o r  which purchases  them. The t a b l e  a l s o  shows which f u e l  
ranks h i g h e s t  o r  lowest  i n  terms of t h e  amount of money s p e n t p e r  
kca l .  Table38 pe rmi t s  t o  make t h e  same o b s e r v a t i o n s ,  p l u s  i n t e r -  
count ry  comparisons, because of t h e  convers ions  from n a t i o n a l  
c u r r e n c i e s  t o  US d o l l a r s .  Thus, one sees t h a t  i n  1975, p r i c e s  pa id  
p e r  k c a l  w e r e  c o n s i s t e n t l y  lower i n  t h e  US than p r i c e s  pa id  f o r  t h e  
same f u e l  commodities i n  t h e  FRG, France and t h e  UK. The on ly  
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except ion  t o  t h i s  r u l e  w e r e  t h e  UK p r i c e s  p e r  10 k c a l  of petroleum 
products ,  purchased by t h e  i n d u s t r y  s e c t o r ,  t h a t  were below US 
l e v e l s .  
For those  who want t o  s tudy  t h e  development of  t h e  energy 
p r i c e s  p e r  c a l o r i f i c  va lues  over  a pe r iod  of t i m e ,  r e fe rence  may 
be made t o  t h e  d a t a  1968-1978 conta ined  i n  t h e  OECD source [301, 
and t h e  US d a t a  f o r  1960; 1965 and 1970 t o  1975 f o r  f o s s i l  f u e l  
p r i c e s  [12], a s  w e l l  a s  c o s t  of f u e l s  t o  end u s e r s  [27] f o r  1973 
t o  1978. The t r e n d  i m p l i c i t  i n  t h e s e  t i m e  s e r i e s  need n o t  necessa- 
r i l y  ag ree  wi th  t h e  energy p r i c e  index numbers, based on phys ica l  
q u a n t i t i e s  f o r  groups of energy commodities, d i scussed  below. 
2.5.4.- The Growth of Energy Prices, by S e c t o r s  of t h e  
Economy, 1950-1978 (USA, FRG, France,  UK) 
The development of energy p r i c e s  s i n c e  t h e  1950s i n  t h e  USA, 
FRG, France and t h e  UK i s  shown i n  Tables  39-46. A l l  d a t a  a r e  pre- 
sen ted  i n  terms of  index numbers, w i t h  1970=100. The year  1970 
was s e l e c t e d  t o  f a c i l i t a t e  g raph ic  p r e s e n t a t i o n ;  a change t o  1975, 
t h e  base  yea r  f o r  energy s c e n a r i o s ,  can be obta ined  e a s i l y .  
A s  i n  Tables  37 and 38 above, showing t h e  l e v e l  of s e l e c t e d  
f u e l  and e l e c t r i c i t y  p r i c e s ,  t h e  d a t a  i n  Tab les  39-46 a r e  ranged by 
t h e  same c a t e g o r i e s  f o r  groups of f u e l  and e l e c t r i c i t y .  The p r i c e  
i n d i c e s  f o r  t h e  v a r i o u s  groups w e r e  s e l e c t e d  from a number of series 
compiled by government o f f i c e s  on p r i c e s  p e r  phys ica l  q u a n t i t i e s ,  
f o r  groups of  f u e l  commodities and e l e c t r i c i t y  sought t o  be t y p i c a l  
of t h e  requirements  of v a r i o u s  purchasing s e c t o r s .  
For p r i c e s  p a i d  by t h e  i n d u s t r y  s e c t o r ,  w e  s e l e c t e d  from t h e  
va r ious  government compiled series t hose  on "producer p r i c e s "  and 
"bas ic  m a t e r i a l s  p r i c e s "  (FRG) ; ' lwholesale p r i c e s ,  i n d u s t r i a l  pro- 
duc t s "  (France) ;  " p r i c e s  of  f u e l s  used by i n d u s t r y " ,  and "wholesale 
p r i c e s  of  m a t e r i a l s  purchased by s e l e c t e d  broad s e c t o r s  of indus t ry"  
( U K ) ;  and p r i c e  index numbers i n  t h e  US a l t e r n a t e l y  appearing under 
"producer p r i c e s "  (Pres idenes  Economic Report)  o r  "wholesale p r i c e s "  
( S t a t i s t i c a l  A b s t r a c t ) .  For p r i c e s  p a i d  by t h e  household s e c t o r  
w e  used f o r  t h e  US t h e  consumer p r i c e  i n d i c e s  ( P r e s i d e n t ' s  Economic 
Report) ;  f o r  t h e  FRG t h e  " p r i c e s  p a i d  by a l l  households" which is 
r a t h e r  d i f f e r e n t ,  r i s i n g  less s t e e p l y  than  t h e  German " r e t a i l  p r i c e  
series"; f o r  France w e  s e l e c t e d  t h e  " p r i c e s  pa id  by modest households 
f o r  a l l  of  France" and f o r  t h e  UK t h e  i n d i c e s  of  " r e t a i l  p r i c e s  f o r  
f u e l  and l ight1 ' .  For t h e  t r a n s p o r t a t i o n  s e c t o r ,  w e  used f o r  t h e  US 
t h e  consumer p r i c e  index o f  " g a s o l i n e ,  motor o i l ,  coo1ants;"from t h e  
P r e s i d e n t ' s  Economic R e p o r t [ 3 1 ] . ~ o r  theEuropean c o u n t r i e s ,  t h e  p r i c e s  
a t  t h e  pump, p e r  l i t e r  of r e g u l a r  g a s o l i n e ,  a s  of  1 January,  compiled - 
by t h e  OECD[30] were used.The l a t t e r  may d i f f e r  somewhat from nat ion-  
a l l y  compiled p r i c e  index numbers, t h a t  r e l a t e  t o  t h e  average of 
t h e  year.  
The exac t  s e r i e s  of t h e  p r i c e  index numbers, and t h e  energy 
group t o  which they  r e l a t e ,  toge the r  wi th  t h e  sources  a r e  ind ica ted  
i n  t h e  no tes  a t t a c h e d  t o  Tables 39-42. The sources from which t h e  
s e r i e s  were compiled, a r e  a s  follows: 
For U S  energy p r i c e  index numbers see  t h e  Economic Report of 
t h e  P res iden t  [311, US S t a t i s t i c a l  Abst rac t  [ 1 2 ] ,  updated by Sur- 
vey of Current  Business [33] and BLS Monthly Labor Review [34] . 
For t h e  FRG see  S t a t i s t i s c h e s  Jahrbuch [25] ,  updated by Fach- 
s e r i e  1 7 ,  Reihe 2 [351 ; Reihe 3 [361 and Reihe 7 [37] .  
For France s e e  I n s t i t u t  Nat ional  de  l a  S t a t i s t i q u e  e t  des  
Etudes Economiques (INSEE), Annuaire S t a t i s t i q u e  de  l a  France 
[38] updated wi th  INSEE B u l l e t i n  Mensuel de  S t a t i s t i q u e  [39].  
For t h e  UK energy p r i c e s  were compiled from t h e  UK S t a t i s t i -  
c a l  Abst rac t  [40] and t h e  Digest  of UK Energy S t a t i s t i c s  [ 4 1 ] .  
For more d e t a i l s  on indus t ry  and household s e c t o r  p r i c e s ,  
showing t h e  composition of f u e l  groups by f u e l  commodities, s e e  
t h e  notes  t o  Tables  39-42; t h e  information on t h e s e  no tes  should 
enable proper i n t e r p r e t a t i o n  of t h e  time s e r i e s  and f a c i l i t a t e  
t h e i r  updating. 
The energy p r i c e  index numbers a r e  f i r s t  given i n  terms of 
( c u r r e n t )  energy p r i c e s  (Tables 39-42); secondly t o  a d j u s t  f o r  
genera l  i n f l a t i o n ,  " r e a l  energy p r i c e s "  o r  "energy p r i c e s  i n  con- 
s t a n t  d o l l a r s "  were c a l c u l a t e d  (Tables 43-46). This  was done 
through d i v i s i o n  of t h e  c u r r e n t  p r i c e  index numbers by t h e  GNP 
d e f l a t o r  ( U S A ) ,  and GDP d e f l a t o r s ,  r e s p e c t i v e l y  (FRG, France, U K )  . 
The r e s u l t  of t h e s e  c a l c u l a t i o n s  i s  t o  show t h a t  i n  terms of 
" r e a l  p r i c e s " ,  t h e  energy p r i c e  r i s e s  of t h e  1 9 7 0 s  were f a r  l e s s  
accentuated t h a t  thosesuggested by t h e  index numbers i n  c u r r e n t  
p r i c e s .  In  f a c t ,  a s l i g h t  drop seems t o  have occurred i n  t h e  U S  
i n  1978 f o r  t o t a l  household f u e l s  and e l e c t r i c i t y ,  a s  t h e  1970 
based. index dropped from 125.0 i n  1977 t o  123.3 i n  1978. HOW- 
ever ,  t h i s  i s  a very s m a l l  drop, if any, because 1978 d a t a  a r e  
s t i l l  somewhat pre l iminary .  
While t h e  q u e s t i o n  of a d rop  seems d e b a t a b l e ,  t h e  r e l a t i v e l y  
slow rise of ' leal energy p r i c e s "  i s  a l s o  i n d i c a t e d  i n  t h e  " c o s t  of 
f u e l s  t o  end u s e r s  i n  1972 d o l l a r s " ,  f o r  s e l e c t e d  f u e l s  and gaso- 
l i n e ,  i n  t h e  DOE Monthly Energy Review [ 3 2 ] ,  A p r i l  1979, p.18. 
A drop  i n  real  energy p r i c e s  i n  t h e  FRG and France w a s  more 
n o t i c e a b l e .  Here it w a s  caused n o t  on ly  by t h e  f a c t  t h a t  t h e  
g e n e r a l  p r i c e  l e v e l  (GDP d e f l a t o r )  r o s e  even f a s t e r  t h a n  energy 
p r i c e s .  I n s t e a d  t h e  l e v e l i n g  o f f  and t h e  s l i g h t  d rop  i n  energy 
p r i c e s  e s p e c i a l l y  i n  t h e  FRG b u t  a l s o  France w a s  due t o  t h e  f a c t  
t h a t  t hey  were a b l e  t o  purchase  petroleum w i t h  "weak" d o l l a r s .  
The r ea sdn  f o r  t h e  modest l e v e l i n g  o f f  of t h e  UK petroleum pro- 
d u c t * ~  real  p r i c e s  w a s  aga in  of a d i f f e r e n t  na tu re .  
2.5.5. R e a l  Energy P r i c e s  f o r  t h e  Combined I n d u s t r y ,  House- 
hold  and T r a n s p o r t a t i o n  S e c t o r s  i n  t h e  USA, FRG, 
France and t h e  UK 
While w e  d i d  f i n d  index numbers f o r  t o t a l  energy purchased 
by t h e  i n d u s t r y  s e c t o r ,  households ,  and f o r  t r a n s p o r t a t i o n ,  
t h e r e  seems t o  be  no index  o f f i c i a l l y  e s t i m a t e d ,  i n  which t h e  
t h r e e  s e c t o r s  are combined. W e  have e s t i m a t e d  s u c h a n  index shown 
i n  Table  47, f o r  t h e  USA, FRG, France and t h e  UK f o r  t h e  y e a r s  
1968-1978. The combined index w a s  compiled by us ing  t h e  real  
energy  p r i c e  index numbers, app ly ing  t o  t h e  i n d u s t r y ,  household 
and t r a n s p o r t a t i o n  s e c t o r s  shown i n  Tables  43-46 and apply ing  t o  
them t h e  weights  f o r  1972 e s t i m a t e d  energy consumption, by groups 
of  f u e l s  and s e c t o r s ,  shown i n  Table 48. These weights  d e r i v e  
from e s t i m a t e d  payments f o r  d e l i v e r e d  energy ,  based on 1972 p r i c e  
l e v e l s  and q u a n t i t i e s  consumed, from d a t a  con ta ined  i n  a d r a f t  
paper  by W. Hogan, Dimension o f  Energy Demand, Harvard U n i v e r s i t y ,  
Cambridge, Mass., J u l y  1979 [421. 
An i n t e r p r e t a t i o n  of t h e  d a t a  shown i n  Table  11 is  l e f t  t o  
t h e  r e a d e r ,  who should  keep i n  mind t h e  f a c t s  t h a t  t h e  weights  
were e s t i m a t e d ,  and maybe look  a t  t h e  sou rces  and d e f i n i t i o n s  of  
government energy p r i c e  index  numbers a t t a c h e d  t o  Tab le s  39-42. 
Moreover, household s e c t o r  p r i c e  i n d i c e s  f o r  pet roleum p roduc t s  
n o t  be ing  a v a i l a b l e  from government sou rces ,  w e  used i n s t e a d  t h e  
OECD p r i c e s  f o r  light/medium f u e l  o i l  p a i d  by t h e  i n d u s t r y  sec- 
t o r  [30] .  
2.6. Social Indicators; Labor 
2.6.1. Social Indicators 
Indicators of the development stage of a country are data 
on food consumption as percent of GDP; birth and death rates; 
primary and secondary school enrolments; and education expendi- 
tures by government. These statistics were collected for 101 
western countries for use in the Chenery study on Patterns of 
Development 1950-1970 [2]. Not all data for all countries were 
found to be available for all ofthe years covered by the study. 
For the more developed Western countries, the social indicators 
are on the tapes, of which a copy is stored ILASA's Energy Systems 
Program. See also Table 56 for the listing of the variables, 
countries for which they are available, and computer tapes. The 
statistics can be updated and the number of countries may be 
expanded through various World Bank publications. 
2.6.2. Working Population; Total and Non-Agricultural 
Employment 
The concepts, definitions, methods and reference periods of 
collection of labor statistics employed by national governments 
are different from one country to another, with numerous changes 
introduced over the last 25 years. The terms "working population" 
and weconomically active population" or'labor force" are used 
interchangeably here below. The data represent official esti- 
mates, coming from national statistical offices (FRG) or the 
Ministry of Labor (Belgium) or the Department of Employment (UK). 
Whatever the source, the working population or labor force com- 
prises all those persons who were employed during the reference 
period (usually annual average but in some countries, i.e. Belgium 
and the UK,30th of June) as well as those out of work, i.e. persons 
who would have wished to work during this period if they had had 
the opportunity. The "civilian working population" comprises these 
same persons, excluding the armed forces. The "working population'' 
comprises employers, employees, and aiding family members. The 
latter work without direct remuneration in agriculture, small 
scale manufacturing, and the service sector. 
The EUROSTAT historical series [431 on civilian working population 
start with 1950, but give data only for selected years between 
1950 and 1960. Moreover, the data for France and Italy start 
only with 1955. Likewise, data compiled for Japan from OECD time 
series [44] start with 1962. We estimated the missing 1950 data 
from population censuses, and we filled the various gaps by 
interpolation. For a summary of the civilian labor force in the ECE 
countries and Japan, 1950-1975, see Table 49. 
Total employment was not collected explicitly; but the data 
can be seen as the difference between "total working population" and 
"unemployment". In view of the fact that agricultural employment 
is difficult to assess, the data on "non-agricultural employment" 
may be considered as more reliable than "total employment". 
The "non-agricultural employment" can be compiled from EURO- 
STAT statistics as "employment in industry" plus "employment in 
services", or as difference between "total employment" and "employ- 
ment in agriculture". Data for EC countries and Japan were com- 
piled from the above mentioned EUROSTAT and OECD sources [431; [41!,l. 
fill the.gaps caused by missing years, extrapolations were made 
for some countries (France, Italy, UK-, Japan) on the basis of 
the index numbers of non-agricdltural employment published in 
early issues of the UN Statistical Yearbooks. Fbr other countries, 
the data were added through interpolations(FRG), checked against 
the growth of the working population and unemployment. 
2.6.3. Unemployment 
Two or more sets of estimates on total unemployment covering 
all sectors of the economy are released by national governments. 
One set is prepared in connection with the estimates of the total 
working population. The other set or sets are based on the labor 
market, counting registered persons seeking work at public employ- 
ment offices. The EUROSTAT publishes both sets whereas the OECD in 
its Main Economic Indicators [45] gives only the labor market un- 
employment data (except for Italy). For some countries the two sets 
of data are identical; this is the case for the FRG where the annual 
unemployment shown in connection with the working population estimates 
is identical with the average annual number of registered un- 
employed. In othdr countries, there is considerable difference 
between the two sets. One reason for the difference is the 
reference period. For instance, in the UK, the unemployment 
as part of total working population, is estimated as of 30 June, 
and this is consistently lower than the labor market based data 
for the average of the year. Just to complicate matters further, 
the EUROSTAT publication of the UK labor market based unemployed 
tends to be higher than the OECD data of UK registered unemployed, 
because the latter exclude from the registers students and 
persons leaving school. 
While in the UK the registered unemployment is higher than 
the data estimated in connection with working population, the 
opposite holds true for the French statistics. The French dis- 
crepancy for the 2 sets is due, in part, to differences in 
definition, as persons 65 years and older are excluded from 
registering at public employment off ices. 
The greatest differences between the two sets were found 
for Italy, wherethe unemployment based on registration is nearly 
double the number of unemployed estimated by a sample survey in 
connection with the working population statistics. It may be 
noted that the OECD in their unemployment data for Italy shows in 
the Main Economic Indicators only the lower series, resulting frm the 
sample survey [451. For differences in unemployment data, according 
to source of registration, in selected countries 1970-1976, see 
Table 50. 
In summary, it may be noted, that for the IIASA historical 
series on unemployment, we have used throughout the data 
estimated in connection with the working population. As in the 
case of working population, there were gaps for certain countries 
in the early 1950s. We have tried to fill them through extra- 
polations based on unemployment data published in early issues 
of the UN Statistical Yearbook. For a summary of the unemployment 
data in EC countries and Japan, 1950-1975, see Table 51. 
2.6.4. Hours of Work (Manufacturing f ndustries) 
These are the average weekly hours worked in the manufacturing 
industries, compiled by the International Labor office and repro- 
duced in the ILO Yearbooks [46] and Quarterly Bulletins [47], as well 
as the UN Statistical Yearbooks and Monthly Bulletins; similar 
data are also published by EUROSTAT and the OECD. The data are 
easily available for the major countries, France, FZG, UK, 
Japan,also Netherlands, Ireland for the years 1950 to date. Data 
for Belgium, 1950-1960 and Denmark, 1950 to date were estimated. 
For Italy the -data represent. average number of hours worked per 
manual worker, as of September;data were compiled from EUROSTAT 
statistics for the years 1967-1976; the years 1950 to 1966 were 
estimated through extrapolation. For a summary of the hours of 
work in manufacturing, in EC countries and Japan, 1950-1975, see 
Table 52. 
The summarization of the hours of work for total EC should 
be made by means of a weighted average. Based on percentage 
shares in non-agricultural employment, we estimated the weights 
for the EC: 
France : 22% 
FRG : 30% 
Italy : 18% 
U!C : 30% 
Total : 100% 
By way of simplification we used the same average weights for the 
entire period 195.0-1975. This simplification seems to be justi- 
fied in view of the orders of magnitude involved. 
For summarization of work-hours into the whole of Region 111, 
it may suffice to take the arithmetic average between total EC 
and Japan. For the years 1952 to 1972, there is hardly any 
difference in the hours worked per week for EC total (as estimated 
above) and Japan. 
2.6.5. Wages, Hourly Earnings in Manufacturing Icdustries 
Definitions: The wages, or (hourly) earnings in manufacturing 
compiled for the IIASA energy -modeling exercises need to be 
distinguished from the (hourly) wage rates and from the (hourly) 
labor costs. According to the ILO, the average earnings, gener- 
ally cover cash payments before deduction of taxes and.socia1 
security contributions payable by workers; they include remu- 
neration for normal working hours, overtime pay, and payment for 
time not worked, i.e. annual leave, sic.k pay; bonuses are in- 
cluded, but family allowances and the value of payments in kind 
are not usually included in the statistics of earnings [471. 
Wage rates, also according to the ILO, are based on collective 
agreements; they relate to normal hours of work and therefore ex- 
clude overtime payments, but may include cost of living allowances. 
Labor costs, compiled by the EUROSTAT "comprise all ex- 
penditure made by employers because they employ labor, i.e. it 
includes the payment of wages and salaries for work done, all costs 
and charges directly connected with these payments as well as costs 
imputable to particular considerations of a social characterW[48]. 
Needless to say, that the "average labor costs" are far higher 
than the "average hourly earnings'. See hourly earnings and labor 
costs for selected countries, 1970-1975 in Table 53. 
For purposes of productivity analysis, the average hourly labor 
cost might be a good indicator! however statistics are available for 
C 
only a few recent years. For this reason, we selected the 
"average hourly earnings in manufacturing industries" compiled 
by the ILO, as published by the UN in their Statistical Yearbook 
since 1948'. These data are quite similar to the ''average gross 
hourly earnings" published by the EUROSTA?, 1964-1976 [481 
As stated above, we used the "earnings in manufacturing" 
compiled by the ILO from national statistics.' These contain a 
number of conceptual differences that need to be kept in mind 
when'making inter-country comparisons. These differences relate 
to: 1) Referenceperiod. Not all countries compile earnings per 
hour. The Japanese statistics relate to monthly earnings. We' 
estimated the hourly earnings by using the statistics on "hours 
worked p e r  week" (see above)  and t h e  number of  weeks i n  a  month 
( 4 . 3 ) .  During t h e  1950s and 1960s,  e a r n i n g s  were compi led  by 
t h e  day,  i n  Belgium and I r e l a n d .  We overcame t h i s  hand i cap  by 
e x t r a p o l a t i o n s  assuming t h e  same growth r a t e s  f o r  h o u r l y  as f o r  
d a i l y  wage r a t e s .  
2 )  Male and female .  There  w a s  and s t i l l  is  a d i f f e r e n c e  i n  
wages between men and women. Many c o u n t r i e s  p u b l i s h  t h e  e a r n i n g s  
o f  men and women combined; n o t  s o  Belgium and t h e  UK. Moreover, 
t h e  UK s t a t i s t i c s  f o r  1950 t o -  1964 r e l a t e  t o  a d u l t s  o n l y ;  t h e y  
are t h e r e f o r e  c o n s i s t e n t l y  h i g h e r  t h a n  t h e  UK h o u r l y  e a r n i n g s  
(men) from 1963 onwards which i n c l u d e  a l l  ag.es.  S i n c e  t h e  series 
ove r l apped  f o r  t h e  y e a r s  1963 and 1964, w e  c o r r e c t e d  t h i s  b i a s  
th rough  e x t r a p o l a t i o n  t o  1950. The assumpt ion  was t h a t  t h e  wages 
f o r  a l l  a g e s  had t h e  same development a s  t h a t  f o r  a d u l t s  o n l y .  
I n  o r d e r  t o  have a  check on t h e  v a l i d i t y  o f  t h e  d a t a ,  w e  
t hough t  it u s e f u l  t o  compi le  i ndex  numbers w i t h  1970 = 100. These 
i ndex  numbers show c o n s i d e r a b l e  s i m i l a r i t y  i n  t h e  r i se  of  wages 
i n  t h e  v a r i o u s  c o u n t r i e s .  I n  t h e  f i r s t  20 y e a r s ,  1950-1970,hourly 
e a r n i n g s  r o s e  r e l a t i v e l y  s l owly  - n o t  more t h a n  70-75 p e r c e n t a g e  
p o i n t s  i n  Belgium and t h e  UK, a b o u t  80 p e r c e n t a g e  p o i n t s  i n  t h e  
FRG, F rance ,  I t a l y ,  N e t h e r l a n d s ,  I r e l a n d ;  and n e a r l y  90 p e r c e n t a g e  
p o i n t s  i n  Japan .  Whereas i n  t h e  5  y e a r s  between. 1970 and  1975,  
t h e  rise was more t h a n  100 p e r c e n t a g e  p o i n t s  i n  a l l  c o u n t r i e s ,  
e x c e p t  t h e  FRG (63  p o i n t s ) .  I n  f a c t ,  t h e  FRG managed t o  f u r t h e r  
h o l d  t h e  l i n e  and remained below 200 i n  1976 and 1977. 
F o r  a  f u r t h e r  check on t h e  accu racy  o f  o u r  d a t a ,  w e  t hough t  
it u s e f u l  t o  compare t h e  h o u r l y  e a r n i n q s  i ndex  1970 t o  d a t e  w i t h  
t h e  index  numbers r e l e a s e d  by t h e  OECD, see Table  54. The t a b l e  
shows considerable similarity between the OECD and IIASA data 
for all countries, except Italy. Apparently, the OECD data 
derive from some revision of the Italian indicators. 
The summarization of hourly earnings for the regions requires 
two operations: 
a) conversion of national currencies and 
b) establishement of weights. 
In order to keep the series of earnings in current prices 
free of exchange rate fluctuations, it is necessary to use the 
exchange rates to :the dollar of a single period, i.e. 1?57/5F.  
For summarization of the hourly earnings in manufacturing 
industries, we used these weights based on non-agricultural 
employment: 
France : 22% 
FRG : 30% 
Italy : 1 8 %  
1 0 0 %  
The weights were not changed throughout the entire time 
series. For a summar.y of hourly earnings in manufacturing indus- 
tries in EC countries and Japan, 1950-1976,  see Table 55. 
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11 .  Reg ions  I - V I I .  P r i m a r y  Energy ,  T o t a l  S u p p l i e s  and  A p p a r e n t  
I n l a n d  Consumpt ion ,  A g g r e g a t e  and  P e r  C a p i t a ,  1950-1975 
12 .  Regions  I - V I I .  P r i m a r y  Energy  A p p a r e n t  I n l a n d  Consumption by 
Type o f  F u e l s  and  E l e c t r i c i t y ,  1950-1975 ( I n  M i l l i o n  Metric 
Tons o f  Coa l  E q u i v a l e n t s )  
13.  Reg ions  I - V I I .  P r i m a r y  Energy  A p p a r e n t  I n l a n d  Consumption by 
Type o f  F u e l s  a n d  E l e c t r i c i t y ,  1950-1975 ( I n  P e r c e n t a g e s )  
14 .  Marke t  Economies,  Developed  a n d  Deve lop ing  ~ e g i o n s :  A g g r e g a t e  
P r i m a r y  Energy  Consumpt ion ,  1950-1976 
15. World D e v e l o p e d . a n d  D e v e l o p i n g  R e g i o n s :  A g g r e g a t e  P r i m a r y  
Energy  Consumpt ion ,  1950-1976 
16.  Marke t  Economies,  Developed  and  Deve lop ing  Reg ions :  P e r  C a p i t a  
P r i m a r y  Energy  Consumpt ion ,  1950-1976 
17 .  World Developed a n d   evel loping Regions :  P e r  C a p i t a  P r i m a r y  
Energy  Consumpt ion ,  1950-1976 
18. Per Capita. Apparent Inland Consumption of Primary Energy in 
Developed and Developing Regions. 1950-1976, Annual Data 
19. Region I-VII. Primary Energy Imports, Exports and Bunker 
Fuels, 1950-1 975 
20. Regions I-VII. Primary Energy Total Supplies and 
Trade Flows, 1950-1975 
21. Region I by Countries: Primary Energy Production, Total 
Supplies and Trade Flows, 1950-1975 
22 .' Region I11 by ' ~ r o u ~ s  of Countries: Primary Energy Production, 
Total Supplies and Trade Flows, 1950-1975 
23. USA Annual Data, Primary Energy Production, Total Supplies 
and Net Imports 1359-1978 
24. European C~mniiin~ty. Primary Energy Production, Total Supplies 
and Net Imports, 1950-1976 
- - 
25. Japan. Primary Energy Production, Total Supplies and 
Net Imports, 1950-1376 
GDP 
-
26. Region 111. Dollar Exchange Rates in 1969, 1975, and Mid-1?78 
27. Global GDP in Constant Prices and Dollars of 1975, by Regions 
1950-1978 
28. Market Economies, Developed and Developing Regions; Growth of 
GDP in Constant Prices of 1975, Aggregate and Per Capita, 
1950-1 976 
29. World Developed and Developing Regions; Growth of GDP in 
Constant Prices of 1975, Aggregate and Per Capita, 1950-1976 
30. Regions I and 111. GDP Deflators, 1950-1978 
Annual Investments 
31. Annual Investments (Gross Fixed Capital Formation) in All 
Sectors of the Economy; by Regions, 1960; 1970; 1975 
32. USA. GNP and Annual Investments, Total and in the Energy 
Sector, 1947-1978 
3 3 .  USA. Annual Investments in the Energy Sector, by Type of Fuels 
and Electricity, 1947-1974 
34. European Community Countries. Annual Investments by Broad 
Sectors of the Economy, 1975 
35. European Community Countries. GDP and Annual Investment in 
the Energy Sector, 1970-1978  
36. FRG. Estimated Annual Investments for Various Sources of 
Energy, 1 9 5 0 - 1 9 7 5  
Energy Prices 
7 
37. Selected Fuels and Electricity, 1 9 7 5  Prices per 1 0  kcal in 
the USA, FRG, France and the UK. National Currencies 
7 38. Selected Fuels and Electricity, 1 9 7 5  Prices per 1 0  ~ c a l  in 
the USA, FRG, France and the UK. 1 9 7 5  US Dollars 
39.  USA. The Growth of Current Energy Prices, by Groups of Fuels 
and Electricity, 1950-1978  
40. FRG. The Growth of Current Energy Prices, by Groups of Fuels 
and Electricity, 1950-1978  
41. France. The Growth of Current Energy Prices, by Groups of 
Fuels and Electricity, 1950-1978  
42. UK. The Growth the Current Energy Prices, by Groups of Fuels 
and Electricity, 1 9 5 0 - 1 9 7 8  
43. USA. The Growth of Real Energy Prices, by Groups of Fuels 
and Electricity, 1950-1  9 7 8  
44. FRG. The Growth of Real Energy Prices, by Groups of Fuels 
and Electricity, 1950-1978  
45. France. The Growth of Real Energy prices, by Groups of ~uels 
and Electricity, 1950-1978  
46. UK. The Growth of Real Energy Prices, by Groups of Fuels and 
Electricity, 1950-1978  
47. Real Energy Prices for the Combined Industry, Household and 
Transportation Sectors in the USA, FRG, France and the UK, 
1968-1  9 7 8  
48. Weights Assigned to Energy Consumption by Sectors in 1 9 7 2  for 
the USA, FRG, France and the UK 
Labor 
49. EC Countries and Japan. Civilian Working Population, 
1950-1  9 7 5  
50. Estimates of Total Unemployment (France, Italy, UK); All 
Sectors of the Economy, 1970-1976  
51. EC Countries and Japan, Unemployment (All Sectors of the 
Economy), 1 9 5 0 - 1 9 7 5  
52. EC Countries and Japan. Hours of Work in Manufacturing 
Industries, 1950-1975  
53. S e l e c t e d  European Coun t r i e s .  Hourly Earn ings  and Labor 
Cos t s  i n  Manufacturing I n d u s t r i e s ,  1970-1975 
54. EC Coun t r i e s  and Japan.  Hourly Earnings  i n  Manufacturing 
I n d u s t r i e s ,  1970-1977 (Index Numbers, 1970=100) 
55. EC Coun t r i e s  and Japan.  Hourly Earn ings  i n  ldanufacturing 
I n d u s t r i e s ,  1950-1 976 (US ~ o l l a r s )  
56. Computer Tapes Under lying t h e  H. Chenery Study P a t t e r n s  of 
I Development, 1950-1970. L i s t  of V a r i a b l e s  
T a b l e  1 .  The Seven  World Reg ions  i n  I IASA's  Energy  Sys tems  
Program S c e n a r i o s  
Region I North America (USA and  Canada)  
Region I1 The Sovie t  Union and E.  Europe 
Region I11 W. Europe, Japan, A u s t r a l i a ,  New Zealand, 
S.  A f r i c a  and I s r a e l  
Region I V  Lat in  America 
Region V Afr ica  (except  Northern A f r i c a  and 
S. A f r i c a ) ,  South and Southeas t  Asia 
Region V I  Middle Eas t  and Northern Afr ica  (Egypt, 
Alger ia ,  Libya) - 
Region V I I  China and Cen t r a l l y  Planned Asian Economies 
F o r  a l i s t  o f  c o u n t r i e s  b e l o n g i n g  t o  e a c h  rea ion,  see t h e  
f o l l o w i n g  p a g e s .  
Table 1 (continued) 
Region I: North America 
(highly developed market economies with energy resources) 
Canada 
USA 
Region 11: USSR and Eastern Europe 










Region 111: Western Europe, Ja~an, Australia, New Z'ealand, S. Africa 
(highly developed market economies with relatively 
low energy resources) 




Germany, Federal Rep. of New Zealand 















Table 1 (continued) 
Region IV: Latin America 
(developing economies with some energy resources 
































Table 1 (continued) 
Region V: Africa (except Northern ~frica and S. Africa), South 
and Southeast Asia 
(slowly developing economies with some energy resources 




























































Z an!l~ i a 
Nepal 
Pakistan 







West South Asia n.e.5. 
Rep. of 
Table 1 (continued) 
Region VI: Middle East and N. Africa 







Libyan Arab Rep. 
Qatar 
Saudi Arabia 
Syrian Arab Rep. 








Region VII: Centrally Planned Asia 
(Developing centrally planned economies with energy 
resources) 
China, People's Rep. 
Kzmpuchea , Democratic (former Cambodia) 
Korea, Democratic Republic of (North) 
Lao, People's Democratic Republic of 
Mongolia 
Viet-Nam, Socialist Republic of 

Table 3. Region I-VII. World Population:65 Years and Older, as Percent of Total Population, 
1950-2075 
In Percent of Total Population 
Reg ions 1950 1955 1.960 .I965 3 97.0 1975. ,2000 2025 2050 2075 
I. UStCanada 8.1 8.6 9.0 9.3 9.7 10.2 11.1 16.0 16.8 17.3 . 
11. Developed C.P.E. 6.4 6.8 7.2 7.9 8.6 9.8 12.1' 15.1. 16.4 . 16.9 
1II.Developed Iaw En.Resources 7.9 8.6 9.0 9.4 10.1 10.9 12.4 14.1 16.1 16.5 
E C E  9.8 10.4 10.9 11.4 12.3 13.1 13.6 15.4 16.8 17.4 
Japan 4.9 5.2 5.7 6.3 7.1 7.8 13.2 16.8 17.3 17.5 
IV. kveloping, Latin America 3.5 3.4 3.4 3.5 3.7 3.9 4.1 . 7.4 14.4 16.6 
V. Developing, Africa + Asia 3.9 3.6 3.3 3.0 3.0 3.0 4.2 - 7.1 13.8 16.3 7 
VI. Developing, High En.-. 4.4 4.0 3.8 4.3 4.7 4.0 5.6 6.1 13.5 16.4 
VII . Developing C. P. E. 5.5 5.0 4.9 5.1 5.4 5.6 7.0. 10.9 15.4 16.7 
World (I-VII) 5.5 5.5 5.4 5.5 5.7 5.8, 6 . 7. 9.4 14.6 16.4 
Sources: See Table 2 
C.P.E. = Centrally Planhed Economies 
Table  4 .  Correspondence of  UM Popu la t ion  Macro-Regions 
t o  IIASA Regions,  Showing t h e  Percen tage  Share  
of Urban Popu la t ion  i n  1975 
IIASA Regions 
I North America 
I1 E a s t e r n  Europe 
USSR 
I11 Western Europe 
Northern Europe 
Southern Europe 
UN Popu la t ion  Macro-Reqions 





South A f r i c a  
Oceania 
I V  L a t i n  America 60.4 
V Eas te rn  A f r i c a  
Middle A f r i c a  
Western A f r i c a  
Middle South As ia  21.1 
V I  Northern A f r i c a  ( A l g e r i a ,  
Lybia , Egypt)  
Western South As ia  
V I I  China 23.5 
Source:  UN Popu la t ion  d a t a  compiled from Compendium o f  
Housing S t a t i s t i c s  r 1972-1974. N e w  York, 1976. 
Table 5. Regions I-VII. Urban Populations, 1950-2000  
Sources: Based on N. Keyfitz Population projections and 
United Nations Compendium of Housins Statistics, 














1 9 5 0  1 9 6 0  1 9 7 0  1 9 7 5  2 0 0 0  
In Millions 
1 0 6  1 3 9  1 6 8  1 8 1  2 4 5  
1 0 8  1 5 1  1 9 3  2 1 5  327  
2 4 4  3 0 0  3 6 3  3 9 6  5 5 5  
6 7  1 0 5  1 6 1  1 9 3  430  
1 1 2  1 5 7  2 3 6  291  7 8 7  
1 8  2 9  46  6 0  1 5 2  
6 6  1 3 2  1 8 1  2 1  4 480  
7 2 1  1 0 1 3  13:!.3 1 5 5 0  2 9 7 6  
As Percent of Total Population 
63.7  69 .8  74 .2  76 .5  86 .4  
40 .3  48.6 55 .8  59 .2  7 5 . 0  
56 .6  62 .6  68 .0  70 .6  81 .6  
40.9 48 .5  56.9 60 .4  74 .8  
14 .1  16 .0  18 .8  20 .5  31 .1  
VI 2G. 5 34.0 40.0 44.7 61.6 








28 .7  33.6 37.0 38.7 48.1 
In Elillions 
4 5 8  5 9 0  7 2 4  7 9 2  1 1 2 7  
3 C 3 G23 6 2 4  7 5 3  1 3 4 9  
As Percent of Total Population 
52 .9  59 .7  65 .5  68 .3  80 .5  
1 6.2  21.3 25.1 27.2 33.5 
T a b l e  6 .  R e g i o n s  I - V I I .  World  P r i m a r y  E n e r g y  P r o d u c t i o n  ( C o m m e r c i a l ) , 1 9 5 0 - 1 9 7 5  
R e g i o n s  U n i t  1950  1 9 5 5  1960  1965  1970  1975  
I. US a n d  Canada  li6TCE 1195  1384  1512  1841R 2368R 2305  
11. D e v e l o p e d ,  C.P.E. 1 O ~ T C E  471 705  9 8 5  1335  1678  21 29 
111. Deve.loped , Low E n e r g y  i O'TCE 600  680  696  730 7 4 5  8 7 5  Resources 
I V .  D e v e l o p i n g ,  L a t i n  A m e r i c a  1 O'TCE 161 228  316 405  461 420 
59 81 117  1 7 3  307 455  1 V. D e v e l o p i n g  A f r i c a  + A s i a  1 O ~ T C E  ~1 
W 
V I .  D e v e l o p i n g  H igh  E n e r g y  1 O ~ T C E  1 3 3  2 4 3  409 761 1399  1722  I 
V I I .  D e v e l o p i n g  C.P.E. 1 O ~ T C E  44 104  443  340  431 645  
Wor ld  ( I  - V I I )  I ~ ~ T C E  2663  3425  4478 5585  7389 8551 
R = R e v i s e d  
C.P.E.  = C e n t r a l l y  P l a n n e d  Ec onomi e s  
S o u r c e s :  Data c o m ~ i l e d  f r o m  UN World  E n e r g y  S u p p l i e s ,  1950-1970 a n d  l a t e r  i s s u e s ,  
s t a n d a r d  tables 1 a n d  2 
. . 
4-4 CZ =? m m w m  
O C Z O  O m r m  
m \ o r  r 
r .- 
m u ) -  r O Q J  Q 
m o m  t- ln w 
m a C Z  
a m n l  m m a w  
r a m  a N - 
P hl a 
Table 8. Alternative Methods for Conversion of Hydro and Nuclear 
Electricity to Primary Energy Basis, World, 1950-1975 






Method B: Tons of coal equivalent (TCE) required to generate 1000 kWh 
(based on H. Schilling, et al. [ I  1 ] ) . 
Sources: see Tables G and 7. 
World Totals, 1950-1 975 i I Generation of Hydro/Nuclear Electricity 
Physical per 1000kWh Converted to 
Output Primary Energy 
by Method 
Method A Method B A B 
1 0 9 m  m TCE 1 0 6 m  lo6= 
343 0.123 0.55 42 189 
473 0.123 0.50 58 237 
692 0.123 0.45 85 311 
941 0.123 0.40 116 376 
1255 0.123 0.40 154 502 
I 1801 0.123 0.40 222 720 











Table 9. Region VII (China) and World Consumption of Total 
Primary Energy, 1950-1975 
Sources: UN Consumption data see Table 10; 
Estimates compiled from V. Smil, China's Energy, 



























as Percent Incl. as Percent 
of UN Data China of UET Data 
Estimates 























Table 10. Primary Energy Production, Total Supplies 
and Apparent Inland Consumption; World Totals, 1950-1975 























World Totals, Primary Energy 
Production 


























Table  1 1 .  Regions I-VII. Primary Energy, T o t a l  S u p p l i e s  and Apparent 
In l and  Consumption, Aggregate and Pe r  C a p i t a ,  1950-1975 
Primary Energy Consumption 
Aggregate 
T o t a l  Apprent merit 
Supp l i e s  Inland Inland 
Commption as Percmt 
of  T o t a l  
Per  C a p i t a  
Totdl -ent %F=ent 
Supplies Inland Inland 
























1262 1187 94.1 
455 447 98.2 
707 676 95.6 
74 64 86.5 
70 62 88.6 
23 1 1  47.8 
44 43 97.7 
2635 2490 94.5 
1450 1394 96.1 
684 673 98.4 
915 866 94.6 
116 93 80.2 
103 9 1 88.3 
40 16 40.0 
105 106 101 .O 
341 3 3239 94.9 
7602 7151 94.1 
1698 1668 98.2 
1640 1568 95.6 
451 390 86.5 
88 78 88.6 
343 164 47.8 
73 72 98.6 
1057 1000 94.6 
7967 7659 96.1 
2367 2328 98.4 
201 5 1907 94.6 
617 495 80.2 
118 104 88.1 
526 210 39.9 
162 164 101.2 
1258 1194 94.9 
8251 7930 96.1 
2977 291 3 97.2 
2276 2150 94.5 
718 597 83.1 
137 130 94.9 
744 325 




I 1 1642 1578 96.1 
I1 926 906 97.8 
I11 1 1090 1030 94.5 
IV I 155 129 88.2 
V I 134 127 94.8 I VI 64 28 43.8 
VII i 448 448 100.0 
I-VII 4459 4246 95.2 
T a b l e  1  1  ( c o n t i n u e d )  
Sources :  T o t a l  s u p p l i e s  compi led  f rom UN World Enerqy S u p p l i e s ,  
1972-76 and e a r l i e r  i s s u e s ;  s t a n d a r d  t a b l e s  1  and 2 ,  
c o l .  3 , 8 , 9 .  
Apparent  i n l a n d  consumpt ion compi led  from t h e  same 
s o u r c e ,  c o l . 1 1 .  
1 9 6 5  









1 9 7 0  









1 9 7 5  









Primary  Energy 
Aggrega te  
T o t a l  w e n t  Appar-t 
S u p p l i e s  Inland Inland 
Consumption as Percent 
of Total 
Supplies 
I o 6~~~ I 0  6~~~ 96 
2004 1 9 1 3  9 5 . 5  
1 2 4 0  1 2 2 2  9 8 . 5  
1 4 9 8  1 3 5 6  9 0 . 5  
204 1 6 7  8 1 . 9  
2 0 5  1 8 2  8 8 . 8  
74 38 51.4  
340 342 1 0 0 . 0  
5 5 6 5  5220  93 .8  
2564 2 4 3 8  9 5 . 1  
1 5 7 3  1540  97 .9  
2087 1 8 4 5  8 8 . 4  
284 244 85 .9  
269 270  100 .4  
1 5 4  6  1  58 .4  
4 3 3  436  1 0 0 . 7  
7364 6834 9 3 . 2  
2693  2576  9 5 . 7  
2012 1 9 6 5  97 .7  
2280 2 0 8 5  9 1 . 4  
375  310 8 2 . 7  
345  346  1 0 0 . 3  
222 1 1 6  5 2 . 3  
637 6 0 5  95 .0  
8564  8 0 0 3  93 .4  
Consumption 
P e r  C a p i t a  
T o t a l  Apparent Apparent 
SupZjlies Inland Inland 
Consumption a s  Percent 
of T o t a l  
Supplies 
~ ~ T C E  ~ ~ T C E  96 
9364  8939  9 5 . 5  
3746  3692  9 8 . 7  
2949 2669  9 0 . 5  
8 2 6  676  8 1 . 8  
1 8 5  164  8 8 . 6  
7 5 5  388 51 .4  
443 446  1 0 0 . 7  
1699  1594  9 3 . 8  
1 1 3 4 5  1 0 7 8 8  95.1  
4546  4451 9 7 . 9  
391 6  3462  8 8 . 4  
1004 8 6 2  8 5 . 9  
21 5  2 1 5  1 0 0 . 0  
1351  789 5 8 . 4  
518 522 1 0 0 . 8  
2048  1 9 0 0  9 2 . 8  
11411  1 0 9 1 5  9 5 . 7  
5 5 4 3  5 4 1 3  9 7 . 7  
4064 3717  9 1 . 5  
1 1 7 6  9 7 2  8 2 . 7  
2 4 3  2 4 3  1 0 0 . 0  
1669  8 7 2  5 2 . 2  
698 6 6 3  9 5 . 0  
21 70 2028  9 3 . 5  
Table 12. Regions I-VII. Primary Apparent Inland Consumption 
by Type of Fuels and Electricity, 1950-1975, 
In Million Metric Tons of Coal Equivalents. 
Solid Liquid Natural Hydro/Nucl. a 
Fuels Fuels Gas Electricity 
1 9 5 0  
Region I 487 457 224 19 1187 
I1 376 56 13 2 447 
I11 574 83 1 20 678 
IV 9 49 3 1 62 
V (Af rica) 4 4 8 
V (Asia) 37 13 1 1 52 
VI 1 10 1 1  
VII 43 0 0 0 43 
World (I-VII) 1531 672 242 43 2488 
1 9 5 5  
Region I 434 598 338 24 1394 
I1 544 104 2 1 3 672 
I11 669 166 7 27 869 
IV 9 7 1 7 3 90 
V (Africa) 6 7 13 
V (Asia) 45 26 i 1 75 
VI 1 14 1 16 
VII 101 3 0 1 105 
World (I-VII) 1809 989 377 59 3234 
1 9 6 0  
Region I 380 694 475 3 1 1580 
I1 641 178 80 7 906 
I11 668 308 20 37 1033 
IV 1 1  96 15 4 126 
V (Africa) 5 10 1 16 
V (Asia) 64 35 5 2 106 
VI 1 24 3 28 
VII 431 13 1 i 447 
World (I-VII) 2201 1358 599 84 4242 
1 9 6 5  
Region I 448 820 606 39 1913 
I1 71 8 292 201 1 1  1222 
I11 662 606 35 50 1353 
IV 1 1  122 29 6 168 
V (Africa) 5 15 2 22 
V (Asia) 86 63 li 3 160 
VI 1 30 7 38 
VII 319 16 1 4 340 
World ( I-VI I ) 2250 1964 8 8 '1 115 5216 
Table 12 continued. 
Solid Liquid -Natural Hydro/Nucl. a 
Fuels Fuels Gas Electricity 
106 TCE 1 O ~ T C E  1 O ~ T C E  1 O ~ T C E  1 O ~ T C E  
1 9 7 0  
Region I 499 1046 840 53 2438 
I1 769 438 316 17 1540 
I11 626 1070 114 60 1870 
IV 15 174 39 1 1  239 
V (Africa) 5 22 2 29 
V(Asia) 9 1 103 10 6 210 
VI 1 4 1 31 1 74 
VI I 388 4 1 2 5 436 
World (I-VII) 2394 2935 1352 155 6836 
1 9 7 5  
Region I 548 1152 790 85 2575 
I1 848 630 467 20 1965 
I11 566 1188 254 80 2088 
IV 17 225 52 17 31 1 
V (Africa) 7 32 1 4 44 
V (Asia) 120 124 20 7 271 
VI 3 7 1 46 2 122 
VII 514 99 5 7 625 
World (I-VII) 2623 3521 1635 222 8001 
Note: The data on consumption refer to apparent inland consump- 
tion and are derived from the formula "production+imports- 
exports-bunkerskadditions to stocks". It is felt by some 
that liquid fuels consumption is understated because of the 
exclusion of consumption for non-energv nurposes; it is also 
felt that the conversion of hydro/nuclear electricitv to pri- 
mary energy basis should be done at a higher factor than the 
one used by the UN. 
Sources: Compiled from UN World Enerav Surjn-, standard 
tables 1 and 2. 
Table 13.  Regions I-VTI. Primary Energy Apparent Inland Consumption 
by Type of Fuels and Electricity, 1950-1975 
In Percentages 
--- - - 
Solid Liquid Natural Hydro/~ucl. Total 
Fuels Fuels Gas ~lectricity 
96 7 6  96 X % 
1950 
Regions : 
I 4  1  38 1 9  2  100  
I1 84 1 3  3 100 
I11 85  1 2  i 100 
IV 1 4  7 9  5  2  100 
V Africa 50 50 100 
V Asia 7  1  2 5  i i 100  
VI 9  9  1  100 
VI I 1 0 0  100 
World I-VII 62 27 1 0  1  100  
1955  
Regions : 
I 3  1  43 24 2  100 
I1 82  1 5  3  100 
I11 77 19 1  i 100  
IV 1 0  7 9  8  3  100  
V Africa 46 54 100 
V Asia 60 3 5  4  1  100 
VI 6  88 6  100 
VII 96 3  1  100 
World I-VII 56 30 1 2  2  100 
1960  
Reg ions : 
I 24 44 30 2  100 
I1 70  20 9  1  100  
I11 65 30 2  3  100 
IV 9  7 6  12 3  100  
V Africa 3  1  63 6  100  
V Asia 60 33 5  100 
VI 4  86 1 0  100  
VII - 96 3  1  100 





I 23 43 32 2  100 
I1 59 24 1 6  1  100  
I11 49 45 2  4  100 
IV 7  73 1 7  3  109  
V Africa 23 68 9 100  
V Asia 54 39 i 2  100 
VI 3  7 9  18 100  
VII 94 5  1  100  
World I-VII 43 38 1 7  2 100  
Table  13  ( con t inued )  
S o l i d  L iqu id  N a t u r a l  Hydro/Nucl. Total 
F u e l s  F u e l s  G a s  E l e c t r i c i t y  
% % % % % 
1970  
Regions : 
I 2  1  43 34 2  1 0 0  
I1 50  2 8  2  1  1  100  
I1 34 57 6  3  1 0 0  
IV 6  7 3  16  5  1 0 0  
V A f r i c a  17  7 6  7  1 0 0  
V A s i a  43 49 5 3  1 0 0  
VI 1  5 6  42 1  1 0 0  
VII 89  1 0  1  1 0 0  
World I-VII 35 43 20 2  1 0 0  
1975 
Regions : 
I 2  1  4  5  3  1  3  1 0 0  
I1 43 32 24 1  100  
I11 27 57  12  4  1 0 0  
IV 5 73  1 7  5  1 0 0  
V A f r i c a  16  7 3  2  9  100  
V A s i a  44 46 7  3  1 0 0  
VI 2  58  38  2  100  
VII 8 2  16  1  1  100  
World I-VII 33 44 2 0  3  1 0 0  
Sources  and Notes see Tab le  12. 
T a b l e  14. The Energy Consumption Gap. Market Economies, Developed and 
Developing Regions ;  Aggrega te  Pr imary Energy Consumption,  
1950-1 976 
S o u r c e s :  A l l  d a t a  compi led  f rom UN World Enerqy S u p p l i e s ,  f i r s t  by c o u n t r i e s ,  
t h e n  summarized by IIASA r e g i o n s .  
1950 
Regions  I and I11 
R e g i o n s  IV-VI 
T o t a l  
1955 
Regions  I and I11 
Regions  I V - V I  
T o t a l  
1960 
Regions  I and I11 
R e g i o n s  I V - V I  
T o t a l  
1965 
Regions  I and I11 
Regions  IV-VI 
T o t a l  
1970 
Regions I a n d  I11 
Regions  IV-VI  
T o t a l  
1971 
Regions  I and .  I11 
Regions  IV-VI  
T o t a l  
1972 
Regions  I and  I11 
REg i o n s  IV-VI  
T o t a l  
1973 
Regions  I and I11 
Regions  IV-VI  
T o t a l  
1974 
Regions  I and I11 
Regions  IV-VI  
T o t a l  
1975 
Regions  I and  I11 
Regions  IV -V I  
T o t a l  
1976 
Regions  I and  I11 
Regions  IV-VI  
T o t a l  
S h a r e  o f  
Developed Regions  
T o t a l  Apparent  













A g g r ega t e  
P r ima r y  Energy Cons. 
T o t a l  Apparen t  
S u p p l i e s  I n l a n d  

















7 4 4 602 
5640 5010 
5095 4 6 3 5 
789 640 
5884 527 5 
5364 4 8 4 2 
884 69 3 
6 2 4 8 5535 
5314 4760 
927 733 
624 1 5493 
4973 4661 
942 77 2 
591 5 5433 
5381 4906 
101 7 84 3 
6398 57 4 9 
Gap R a t i o  
T o t a l  Ap p a ren t  












Table 15. ÿÿ he Energy Consumption Gap. World Developed and Developing 
Regions: Aggregate Primary Energy Consumption, 1950-1976 













Regions I V - V I I  
World 
1965 
Regions 1-11 f 




























Regions I V - V I I  
World 
Aggregate 
Primary Energy Cons. 
Total  Apparent 
S u p p l i e s  In l and  
1 O ~ T C E  I O ~ T C E  
2424 231 0 
21 1 180 
2635 2490 
3049 2933 
364 3 0 6 
341 3 3239 
3658 3514 
801 7 3 2 
Q459 4246 
4742 4491 
823 7 2 9 
5565 5220 
6224 5823 



















9078 831 8 
Share of 
Developed Regions 
T o t a l  Apparent 













Gap R a t i o  
metal Apparent 












Table 16. The Energy Consumption Gap. Market Economies, Developed and 
Developing Regions: P e r  Cap i t a  Primary Energy Consumption, 
1950- 1976 
Sources and Notes ,  s e e  Table  14. 
Popu la t ion  




6 3 6 
1139 
1 7 7 5  















7 8 2  
1786  
2 5 6 8 




7 9 7  
1874  
267 1 
8 0 5 
1918  
27 2 3 
Gap R a t i o  
T o t a l  Apparent 









13.2 15 .1  
12.5 14 .3  
12.6 13.8 
1950 
Regions I and I11 
Regions I V - V I  
T o t a l  
1955 
Regions I and I11 
Regions I V - V I  
T o t a l  
1960 
Regions I and I11 
Regions I V - V I  
T o t a l  
1965 
R e g i o n s I a n d I I I  
Regions I V - V I  
T o t a l  
1970 
Regions I and I11 
Regions I V - V I  
T o t a l  
1971 
Regions I* and I11 
Regions IV-VI  
T o t a l  
1972 
Regions I and I11 
Regions IV-VI  
T o t a l  
1973 
Regions I and I11 
Regions I V - V I  
T o t a l  
19?4 
Regions I and I11 
Regions I V - V I  
T o t a l  
1975 
Regions I and I11 
Regions I V - V I  
T o t a l  
1976 
Regions I and I11 
Regions I V - V I  
T o t a l  
Pe r  C a p i t a  
Primary Energy Cons. 
T o t a l  Apparent 



































Tab le  17. World Developed and Developing Regions:  Per  C a p i t a  
Pr imary  Energy Consumption, 1950-1976 
Note and  Sou rce s ,  see T a b l e  14. 
P o p u l a t i o n  
1 o6 
8 6 5 
1627 
2492 
9 2 5 
1787 
2712 






































































Kegions I V - V I I  
World 
P e r  C a p i t a  
Pr imary  Energy Cons. 
T o t a l  Apparent  



































Gap R a t i o  
T o t a l  Apparent  








11 .6  12.7 
11.1 12.0 
10 .6  11.7 
10 .7  11.2 
Table 18. The Energy Consumption Gap. Per Capita Apparent Inland 
Consumption of Primary Enerqy in Developed and Developing 
Regions. 1950-1976, Annual Data 
Source: Data on Apparent Inland Consumption of Primary Commercial 
Energy compiled for individual countries from UN World 
Energy Supplies, summarized by IIASA regions. 
Nor ld 
Market Economies and CPE 
Per Capita Consumption Cap 
Developed Developing Ratio 
(Reg. 1-111) (Reg. Iv-VII) 
TCE TCE 
2.67 0.11 24.27 
2.86 0.13 22.00 
. . 2.86 0.14 20.43 
2.95 0.14 21.07 
2.94 0.15 19.60 
3.17 0.17 18.65 
3.30 0.18 18.33 
3.34 0.20 16.70 
3.33 0.28 11.89 
3.40 0.32 10.63 
3.55 0.37 9.59 
3.62 0.29 12.48 
3.77 0.29 13.00 
3.96 0.30 13.20 
4.12 0.32 13.73 
4.26 0.33 12.91 
4.44 0.35 12.69 
4.55 0.31 14.68 
4.78 0.35 13.66 
5.04 0.37 13.62 
5.27 0.42 12.55 
5.40 0.42' 12.86 
5.62 0.44 12.77 
5.82 0.46 12.65 
5.75 0.48 11.98 
5.71 0.49 11.65 





























Market Economies Only 
Per Capita Consumption Gap 
Developd Developing Ratio 
(Reg. I; 111) (Reg. Iv-VI) 
TCE TCE 
3.12 0.13 24.00 
3.35 0.15 22.33 
3.31 0.15 22.07 
3.38 0.15 22.53 
3.31 0.16 20.69 
3.55 0.18 19.72 
3.69 0.18 20.50 
3.67 0.20 18.35 
3.61 0.20 18.05 
3.67 0.21 17.48 
3.85 0.22 17.50 
3.89 0.24 16.21 
4.05 0.24 16.88 
4.23 0.25 16.29 
4.37 0.26 , 16.81 
4.45 0.27 16.78 
4.72 0.28 16.86 
4.82 0.28 17.21 
5.09 0.30 16.97 
5.38 0.32 16.81 
5.64 0.36 15.67 
5.75 0.35 16.43 
5.99 0.37 16.19 
6.19 0.39 15.87 
6.04 0.40 15.10 
5.85 0.41 14.27 
6.09 0.44 13.84 
Table  19. Regions I-VII Primary Energy Impor t s ,  Expor t s  and 






























1 0 6 m  
Bunker 
Fuels 
1 0 6 m  
Source:  UN World Znergy S u p p l i e s ,  s t a n d a r d  t a b l e s  1 and 2.  
Table 20. Regions I-VII. Primary Energy  upp plies 





















N e t  
Total N e t  Imports Supplies Trade as Per- 
Flaws 
~ % l O f  
Sources: S e e  Tables 1 1  and 19 
1 Total 
Supplies 
N e t  
Trade 
Flaws 





Supplies . ' 
Note: - -  . N e t  Imports 
+: N e t  Exports 
T a b l e  21.  Region I by C o u n t r i e s :  Pr imary  Energy P r o d u c t i o n ,  
P r imary  Energy S u p p l i e s  and Trade  Flows,  1950-1975  
N e t  m- 
Production Total N e t  Trade a s  percent 
S w l i e s  mrts -- Flows of. Supplies 
1950 
Canada 3  1  7 8  47  - 4 7  6 0 . 3  
USA 1 1 6 4  1 1 8 4  6 5  4  5  - 2 0  1 . 7  
Region I 1 1.95 1 2 6 2  1 1 2  45  - 6 7  5 .3  
1955 
Canada 53  9 2  44  5  - 3 9  42 .4  
USA 1 3 3 1  1 3 5 8  9 7  7 0  - 2 7  2 . 0  
Region I 1 3 8 4  1 4 5 0  1 4 1  7 5  - 6 6  4 . 6  
1960 
Canada 7 9  1 1 0  4  5  14  - 3 1  2 8 . 2  
'JSA 1 4 3 3  1 5 3 2  1 4 4  4 5  - 9 9  6 . 5  
Region I 1 5 1  2  1 6 4 2  1 8 9  59 - 1 3 0  7 . 9  
1965 
Canada 1 3 9  1 5 7  58  40 - 1 8  1 1 . 5  
USA 1 7 0 2  R 1 8 4 7  2 0 0  5 5  - 1 4 5  7 . 9  
Region I 1  84  1  2 0 0 4  258  9 5  -1  63  8 . 1  
1970 
Canada 21 1  2 0 0  7 6  8 7  + 1 1  
USA 2 1 5 7  R 2 3 6 4  286  7 9  - 2 0 7  8 . 8  
Region I 2 3 6 8  2 5 6 4  3 6 2  1 6 6  - 1 9 6  7 .6  
1975 
Canada 268  2 4 0  8 0  1 0 8  + 2 8  
USA 2 0 3 7  2453  4 8 4  68  - 4 1 6  1 7 . 0  
Region1 2 3 0 5  2 6 9 3  564 176  - 3 8 8  14 .4  
R = Revised  
Source:  S e e  T a b l e s  6,  20 .  
Table  22 
Region I11 by Groups of  Coun t r i e s :  Primary Energy Produc t ion ,  
T o t a l  S u p p l i e s ,  and Trade Flows; 1950-1975 
N e t  Net Imports  
Pro- T o t a l  I m -  Ex- Trade as  Percen t  o f  
d u c t  i o n  Sup l i e s  P o r t s  p o r t s  Flows T o t a l  S u p p l i e s  
1 O ~ T C E  1 0  fi TCE 1 O ~ T C E  1 O ~ T C E  1 O ~ T C E  96 
1950 
EC 475 530 123 68 - 55 10.4 
Japan 44 4 8 4 - 4 8.3 
Othe r s  8 1 129 53 5 - 48 37.2 
T o t a l  600 707 180 73 - 107 15.1 
1955 
-
EC 528 672 251 107 - 144 21.4 
Japan  49 67 18 - 18 26.9 
O t h e r s  103 176 78 5 - 73 41.5 
T o t a l  680 915 347 112 - 5 25.7 
1960 
EC 51 2 751 348 109 - 239 31.8 
Japan 61 116 56 1 - 55 47.4 
Othe r s  123 223 109 9 - 100 44.8 
T o t a l  696 1090 51 3 119 - 394 36.1 
1965 
EC 51 2 989 605 128 - 477 48.2 
Japan 62 203 142 1 - 141 69.5 
Othe r s  156 306 169 19 - 150 52.3 
T o t a l  730 1498 91 6 148 - 768 51 .3 
1970 
EC 492 1265 970 197 - 773 61 .1 
Japan 55 398 343 - 343 86.2 
Othe r s  198 424 268 42 - 226 53.3 
T o t a l  745 2087 1581 239 -1342 64.3 
1975 
EC 547 1307 975 215 - 760 58.1 
Japan 37 458 424 3 - 421 91 .9 
Othe r s  291 515 296 72 - 224 43.5 
-- 
T o t a l  875 2280 1695 290 -1405 61 .6 
Source:  See Tab le s  6 and 14-19. 
Table  2 3  
USA: P r i m a r y  Energy P r o d u c t i o n ,  T o t a l  S u p p l i e s  
and  N e t  I m p o r t s ,  1950-1978 
T o t a l  Impor t  
N e t  S u p p l i e s  Depen- 
P r o d u c t i o n  I m p o r t s  E x p o r t s  Impor t s  dency 
Sources :  Compiled from U n i t e d  N a t i o n s ,  I:.?orld Energy S u p p l i e s ,  
1950-1 974 and 1972-1 975. 
R ~ e v i s e d .  
E ~ x t r a p o l a t e d  from d a t a  i n  US Department  o f  Energy Ihlonthly Energy 
Seview, A p r i l  1979 
T a b l e  24  
EC: P r i m a r y  E n e r g y  P r o d u c t i o n ,  T o t a l  S u p p l i e s  
and N e t  I n ~ o r t s .  1 9 5 3  , -  1 3 7 6  - 
. ", I 
T o t a l  Import 
N e t  S u p p l i e s  Depen-  
P r o d u c t i o n  Imports E x p o r t s  Imports dency 
i O'TCE I O ~ T C E  I O ~ T C E  I O ~ T C E  1  O ~ T C E  x 
S o u r c e s :  S e e  T a b l e  2 3 .  
Table 25 
Japan: Primary Energy P r o d u c t i o n , ~ o t a l  Supplies 
and Net I m ~ o r t s .  1450-1976 
Total  Import 
Net Supplies Depen- 
Production Imports Exports Imports dency 
Sources: See Table 23. 
Table 26.. 











1$ = 49.67 B.Francs 
1$ = 7.491 Kronor 
1$ = 5.558 F.Francs 
1$ = 3.690 D.Mark 
I$ = 0.4165 fi 
1$ = 625.50 Lira 
I$ = 3.624 Guilder 
1$ = 0.4166 b 
I$ = 357.8 Yen 
1975 
1$ = 39.53 B.Francs 
1$ = 6.178 Kronor 
1$ = 4.486 F.Francs 
1$ = 2.622 D.Mark 
1$ = 0.4941 h 
1$ = 683.55 Lira 
1$ = 2.688 Guilder 
1$ = 0.4942 fi 
1$ = 305.2 Yen 
1978, July 10 
1$ = 32.12 B.Francs 
1$ = 5.5835 Kronor 
1$ = 4.431 F-Francs 
1$ = 2.039 D.Mark 
1$ = 1.8940 fi 
I$ = 846.50 Lira 
:I$ = 2.2025 Guilder 
1$ = 1.8940 fi 
1$ = 200.9 Yen 
Source : UIJ llonthly Bulletin of Statistics.. 
T a b l e  2 7 .  G l o b a l  GDP i n  C o n s t a n t  p r i c e s  and D o l l a r s  of 1975,  by ~ e g i o n s ,  1950-1970 
I World I Reqion I I USSR; ""On Eas- " I Region I11  I 
-Year 
. In loy D o l l a r s  o f  1975 




























































1978 114.5 110.4 118.4 106.1 111.0 
S o u r c e s :  1975 GDP a t  1975 p r i c e d  and d o l l a r s ,  c o m p i l e d  from World Bank A t l a s  1977; 
Data e x t r a p o l a t e d  on t h e  b a s i s  o f  i n d e x  numbers i m p l i c i t  i n  n a t i o n a l  a c c o u n t s  





































































































100.0 100.0 100.0 










































Table 28. The GDP Gap. Market Economies, Developed and Developing 
Regions: Growth of GDP in Constant Prices of 1975,  Aggregate 












































I S  Iv-VI 
Totdl 
E: Estimate 
P: The 1976 
Sources: 19 
World Bank A 
on the basis 
tries, publi 
GDP at Constant 
Prices.of 1975 
Zgregate Per Capita 
1 09$ $ 
stimates for develc 
5 GDP in US-$, coml 
Las of 1977, were : 
r t h e  growth of GI 
led by the United I 
%wegate alp 
Share of I 
Developed Gap Ratio 
Regions 
X 
ping countries are 
iled for individuz 
m a r  ized by I IASP 
P in constant pric 
ations. 
Per Capita population 
rnP ! - - '  
Gap Ratio 1 
preliminary estimates. 
- countries from the 
regions and extrapolated 
!s, for individual coun- 
Table 29. The GDP Gap. World Developed and Developing Regions: 
Growth of GDP i n  Constant  P r i c e s  of  1975, Aggregate and Per 













































QP a t  Constant 
Prices 
Aggregate Per Capita 
Aggregate GDP 
Share of 




Sources see Table 28. P = prel iminary  E = es t imate  
T a b l e  30. Regions I and  111. GDP D e f l a t o r s ,  1950-1978 
Region I Region I11 
USA EC J apan  
Sources :  Region I ,  see I m p l i c i t  P r i c e  D e f l a t o r s  f o r  GNP 1925-1978, 
i n  Economic Repor t  of  t h e  P r e s i d e n t ,  J a n u a r y  1979. 
Region 111, see &f l a t o r s  i m p l i c i t  i n  'GDP a t  c o n s t a n t  and 
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Table 32. USA. GNP and Annual Investments, ~otal and in the 
Energy Sector, 1947-1978 
Data in Constant Prices of 1 9 7 2  
GNP Domestic Private GFCF* Energy Sector 
Total Energy Investments as Years Sector Percent of GNP 
1 9 4 7  468.3 
8 487.7 
9 490.7 














4 874.4  
1 9 6 5  925.9 
6 981.0  
7 1007.7  
8 1051.8 
' 9 1078 .8  
1 9 7 0  1075 .3  
1 1107.5 
2 1171 .1  
3 1235.0  
4 1217.8  
5 1202 .3  
6 1271  . O  
7 1332.7 
1 9 7 8  Prel. 1385.1  
*Excludes investment by government sector 
Sources: GNP and Domestic Private Investment at 1 9 7 2  prices, 
see Economic '~eport of the President, ~anuar; 1979 ,  
Table B-2, p. 184 ,  185.  
Energy sector investments compiled from preliminary 
data, computer printouts, sent by US Department of 
Labor, BLS, Office of Economic Growth, with letter of 
2 6  April 1978.  
Table 33. USA. GNP and Annual Investments in the Energy 
Sector, by Type of Fuels and Electricity, 1947-1974  
Data in Constant Prices of 1972  
Coal Total Crude Oil, Petroleum Public Energy 
Years Mining Nat. Gas Refining Utilities Sector 
Source: Compiled from computer printouts, sent by US Department 
of Labor, BLS, Office of Economic Growth with letter of 
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Table  35. European Community C o u n t r i e s .  GDP and Annual Inves tment  i n  t h e  Energy S e c t o r ,  
1970-1976 (Data  i n  C u r r e n t  Prices and N a t i o n a l  C u r r e n c i e s ) .  
Belgium F r a n c e  F R G  I t a l y  N e t h e r l a n d s  U I< I r e l a n d  Denmark 
- - 
En. GDP En* GDP En. En*  GDP En. I v. GDP En. GDP GDP ~ n v  Inv .  Inv .  En* GDP En* GDP I v. Inv .  Inv .  I ~ V . ~ ,  
1  o l i ~ i r a  1  0 9 ~ 1  10% 10 EJ 9  10 BFr 10 FFr  1  0  Dl4 10 K r  
Source:  Compiled from EUROSTAT N a t i o n a l  Accounts  D e t a i l e d  T a b l e s ,  1970-1976; s t a n d a r d  t a b l e  7. 
E: E s t i m a t e d ,  see Tab le  36. 
Table 36. FRG. Estimated Annual Investments for Various 
Sources of Energy, 1950-1975. All Data in Current 
Prices . 
Solid Hydro- Crude Oil Utilities Total 
Year Fuels Carbons Oil & Refin- Electr. Gas Energy 
Nat. Gas ing (Public & Sector 
Industry) 
I O ~ D M  I O ~ D M  I O ~ D M  I O ~ D M  I O ~ D M  I O ~ D M  I O ~ D M  
Source: The investments in mining and manufacturing are compiled from 
"Industrie Statistik" published in FRG Statistisches Jahrbuch 1977 
and earlier issues, Public utilities investment compiled from 
"Investitionen der Unternehmen der dffentlichen Energieversorgungm 
also published in F.R.G.Statistisches Jahrbuch 1977 and earlier issues. 
E = estimated a = Data not available for hydrocarbon 
Table  37. S e l e c t e d  F u e l s  and ~ l e c t r i c i t y ,  1975 P r i c e s  
p e r  107 k c a l  (or  1 TOE) i n  t h e  USA, FRG, France  
and t h e  UK. 
Data i n  n a t i o n a l  c u r r e n c i e s  
USA FRG France  UK 
$ DM Fr .F r .  6 
I n d u s t r v  S e c t o r  
S o l i d  F u e l s  
Steam Coal  
Bituminous Coal 
A n t h r a c i t e  
N a t u r a l  G a s  
350x1 06kca l  consumption 
5000x1 06kca l  consumption 
L iqu id  G a s  
Dry Gas 
Pet roleum Produc t s  
Light/Medium F u e l  O i l  
Heavy F u e l  O i l  
Gas/Diesel  O i l  
E l e c t r i c i t y  
4000 MWh Consumption 
60 GWh Consumption 
Household S e c t o r  
S o l i d  F u e l s  
A n t h r a c i t e  
Gas 
N a t u r a l  G a s  
N a t u r a l  Gas, R e s i d e n t i a l  
Pet roleum Produc t s  
G a s / D i e s e l  O i l  
Heat ing  O i l ,  R e s i d e n t i a l  
E l e c t r i c i t y  
3600 kWh Consumption 
R e s i d e n t i a l  Consump. 
T r a n s p o r t a t i o n  
Gaso l ine ,  Leaded Regular  
Sources :  I f  n o t  o t h e r w i s e  i n d i c a t d , d a t a  a r e  compiled from OECD 
Energy S t a t i s t i c s  1975/77, P a r i s  1979. 
a :  Compiled from " F o s s i l  Fue l  P r i c e s  1960-1975" i n  US 
S t a t i s t i c a l  A b s t r a c t  1977, p.596,  t a b l e  983. 
b: Compiled from US Department of Energy Monthly Energy 
Review, A p r i l  1979, p.18. 
P r i c e s  shown i n  1972 Dolars were changed t o  1975 d o l l a r s  
w i t h  GNP d e f l a t o r s ;  and p r i c e s  p e r  BTU were changed t o  
k c a l  on t h e  b a s i s  of  1 BTU = 0.251 9 k c a l .  
Table 38. Selected Fuels and Electricity, 1975 Prices per 1 o7 kcal 
(or 1 TOE) in the USA, FRG, France and the UK 
Data in US Dollars* 
USA FRG France UK 











Light/Medium Fuel Oil 
Heavy Fuel Oil 
Gas/Diesel Oil 
Electricity 
4000 MWh Consumption 






Natural Gas, Residential 
Petroleum Products 
Gas/Diesel Oil 
Heating Oil, Residential 
Electricity 
3600 Kwh Consumption 
Residential Consumption 
 rans sport at ion 
Gasoline, Leaded Regular 
Sources: see Table 37. 
*: Data converted from national currencies to the dollar 
at 1975 average annual exchange rates: 
1 DM = $ 0.3814 
1 FFr = $ 0.2229 
1 h = $ 2.02 
This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 

Notes t o  Table  3 9 .  
Sources  and D e f i n i t i o n s  of  US Energy P r i c e  Data. 
A l l  i n d u s t r y  s e c t o r  energy p r i c e s  shown i n  Table  39 a r e  from t h e  
series of producer  p r i c e  i n d i c e s  by major  comnodi t ies  g roups ,  t o t a l  and 
i t s  components. I t  i s  unders tood  t h a t  "producer  pri ,ce p a i d  by 
i n d u s t r y "  i s  synonymous w i t h  "wholesale  p r i c e " ,  because t h e  same 
index  f o r  " t o t a l  f u e l s  and r e l a t e d  p roduc t s "  a p p e a r s . a s  "p roduce r  
p r i c e "  i n  t h e  P r e s i d e n t ' s  Economic Repor t ,  and as "wholesa le  p r i c e "  
i n  t h e  S t a t i s t i c a l  Yearbook, e t c .  
A l l  household energy  p r i c e s  shown i n  Table33 are t h e  Bureau o f  
Labor (BLS) consumer p r i c e  i n d i c e s  by expend i tu re  c l a s s e s .  
The fo l lowing  p r i c e  i n d i c e s  w e r e  used f o r  groupings  on T2b le  39: 
Groupings on Table 39.  US Energy P r i c e  Index Numbers 
I n d u s t r y  S e c t o r  S e r i e s  Energy Gropps Source  
T o t a l  Energy Economic Producer  T o t a l  f u e l s  and re- Report of 
p r i c e  l a t e d  p roduc t s  and the President 
i n d i c e s  power (which i n c l u d e s  1979 ,  p . Z 4 8  
by major  c rude  o i l  and electr . )  
commodity 
groups  
S o l i d  F u e l s  n Coal; Coke ( foundry  US S t a t i s t i c a l  
N a t u r a l  Gas 
by p roduc t )  A b s t r a c t ;  Sur- 
n Gas F u e l s  vey of  C u r r e n t  Bus ines s  
Pe t ro leum Products  I Refined Petroleum 
Products  
E l e c t r i c i t y  I E l e c t r i c  Power 
Household S e c t o r  
T o t a l  Energy BLS con- T o t a l  energy ,  i nc lud -  
sumer ing :  g a s  (p iped )  ; 
p r i c e  e l e c t r i c i t y ;  f u e l  o i l ;  
i n d i c e s  c o a l  and b o t t l e d  gas ;  
by expe- and g a s o l i n e ,  motor 
d i t u r e  o i l ,  c o o l a n t s  
c l a s s e s .  
US c i t y ' a v e r a g e  
a l l  u rban  consumers. 
S o l i d  F u e l s  11 S e p a r a t e  index no 
longe r  pub l i shed  
N a t u r a l  Gas In U t i l i t y  p iped  gas  
Petroleum Produc t s  rn Fuel  o i l  No. 2  
Economic 
Repor t  o f  
t h e  P r e s i d e n t  
1979 ,p .  241 . 
US S t a t i s t i c a l  
A b s t r a c t ;  
Bureau. of Labor 
S t a t i s t i c s . .  
E l e c t r i c i t y  #I Household e l e c t r i c i t y  
T r a n s p o r t  S e c t o r  rn Gaso l ine ,  motor o i l ,  Economic Repor t  
c o o l a n t s  o f  t h e  P r e s i d e n t ,  
1979, p.241. 

Notes t o  T a b l e  40. Sources  and  D e f i n i t i o n s  o f  FRG Energy P r i c e  Data  
For  i n d u s t r y  s e c t o r  p r i c e s ,  t h e  FRG has  two d e t a i l e d  series. 
One a r e  t h e  producer  p r i c e s  (E rzeuge rp re i s e )  'for i ~ d u s t r i a l p r o d u c t s ,  
pub l i shed  by t h e  S t a t i s t i s c h e  Bundesamt i n  t h e  " P r e i s e  und P r e i s -  
i n d i z e s  f o r  I n d u s t r i e l l e  Produkte  ( E r z e u g e r p r e i s e ) " ,  F a c h s e r i e  17,  
Reihe 2 [351; t h e  o t h e r  a r e  t h e  b a s i c  m a t e r i a l s '  p r i c e s ,  pub l i shed  
i n  t h e  Index  d e r  G r u n d s t o f f p r e i s e ,  F a c h s e r i e  17, R e i h e 3  [361. Both 
a r e  monthly p u b l i c a t i o n s ,  w i t h  annual  d a t a  pub l i shed  i n  t h e  S t a t i -  
s t i s c h e s  Jahrbuch .  
For  household s e c t o r  p r i c e s ,  w e  s e l e c t e d  t h e  " c o s t  of l i v i n g  
p r i c e  series, r e l a t i n g  t o  t o t a l  p r i v a t e  households" .  These should  
be  d i s t i n g u i s h e d  from t h e  r e t a i l  p r i c e  series t h a t  i n  g e n e r a l  r o s e  
a t  a  h i g h e r - p a c e  i n  t h e  1970s than  t h e  c o s t  of l i v i n g  series. 
The f o l l o w i n g  p r i c e  i n d i c e s  were used f o r  g roupings  on Tab le43 :  
Groupings 
on Tab le  40. FRG Energy P r i c e  Index Numbers 
I n d u s t r y  S e c t o r  S e r i e s  Source  
T o t a l  Energy Bas i c  T o t a l  c o a l ;  c r u d e  o i l ;  Stat.Bundesarnt. 
m a t e r i a l s  and pe t ro leum p roduc t s .  F a c h s e r i e  17,  
[Grunds tof f l  Excludes e l e c t r i c i t y  Reihe  3  [35]  ; 
rices and S t a t i s t i s c h e s  N B T  A P P L I C A B L E  Jahrbuch 
........................................................................ 
S o l i d  F u e l s  Producer  Coal mining p r o d u c t s  F a c h s e r i e  17 ,  
p r i c e s  ( c o a l ;  coke and b r i -  Reihe 2 ;  [35]  
[Erzeuger  q u e t t e s )  . and S t a t i s t i -  
P r e i s e l  f o r  s c h e s  Jahrbuch  
i n d u s t r i a l  
p roduc t s  
N a t u r a l  Gas n N a t u r a l  Gas n 
Petroleum Prod. n Petroleum Produc t s  n 
E l e c t r i c i t y  n T o t a l  e l e c t r i c i t y  lo 
- - -- - 
HouseholdPrices P r i c e s  and T o t a l  e l e c t r i c i t y ,  g a s ,  F a c h s e r i e  17 [371 
p r i c e  indices c o a l  and l i q u i d  f u e l s ,  Reihe 7  and 
T o t a l  energy  f o r  t h e  cost  e x c l .  g a s o l i n e  S t a t i s t i s c h e s  
of l i v i n g  Jahrbuch  
S o l i d  F u e l s  II Coal and o t h e r  s o l i d  I1 
f u e l s  
N a t u r a l  Gas It Gas ( c i t y  and n a t u r a l )  la 
Petroleum Prod. n Liquid  f u e l s  exc lud ing  II 
g a s o l i n e  
E l e c t r i c i t y  #I E l e c t r i c i t y  #I 
T r a n s p o r t  S e c t o r  Prices i n  Average p r i c e s  a s  of OECD Energy 
n a t i o n a l  1  January  f o r  r e g u l a r  S t a t i s t i c s  1955/ 
c u r r e n c i e s  g a s o l i n e  77,  p.190 






Notes t o  Table 41. Sources and D e f i n i t i o n s  of French Energy P r i c e  Data. 
The French wholesale p r i c e  index numbers, inc lud ing  t a x ,  a r e  
compiled by t h e  I n s t i t u t  National  de l a  S t a t i s t i q u e  e t  des  Etudes 
Economiques (INSEE), based on 1962=100. The household sector p r i c e s  
a r e  from t h e  series of p r i c e s  paid by modest household i n  a l l  of 
France, index numbers based on 1970=100. 
The fo l lowing p r i c e  i n d i c e s  were used f o r  groupings on Table41: 
Groupings 
on Table 4 1 . French Energy P r i c e  Index Numbers 
Indust ry  S e c t o r  S e r i e s  
To ta l  Energy Wholesale To ta l  energy p roduc t s ,  i n c l .  
p r i c e s  coa l ;  r e f i n e d  petroleum pro- 
inc lud ing  ducts ;  e l e c t r i c i t y ;  "Gaz de 
t a x  France" ; n a t u r a l  g a s  (crude 
o i l  seems t o  be excluded) 
S o l i d  Fuels  n Coal, t o t a l  
Natural  Gas II Natura l  g a s  and "0-STW1 958-1961 
Natural  gas  s i n c e  1962 
Source 
INSEE B u l l e t  i n  
Mensuel de 
S t a t i s t i q u e  [391 
and Annuaire 
S t a t i s t i q u e  de  
l a  ~ r a n c e  [381 
w 
Petroleum Prod- n Petroleum products  II 
E l e c t r i c i t y  electric it^ ,------- 11 - ---- -- -------- ------- 
Household S e c t o r  
To ta l  energy P r i c e s  pa id  To ta l  of c o a l ,  g a s ,  electri-  
by modest c i t y  and gaso l ine .  (Home rn 
househdders heat ing  o i l s  s e e m  t o  be 
all of France excluded) 
So l id  Fue l s  n Coal 
Natura l  Gas n Ci ty  d i s t r i b u t e d  g a s  
Pe t ro l .  Prod = II Data n o t  a v a i l a b l e  
E l e c t r i c i t y  n ~ o t a l '  e l e c t r i c i t y  
Transpor tSc to r  P r i c e s  i n  Average p r i c e s  a s  of 1 Jan. OECD Energy 
n a t i o n a l  f o r  r e g u l a r  g a s o l i n e  S t a t i s t i c s  
currency ' 1955/1977,p.190 
p e r  100 lit. 

Notes t o  Table  42. Sources  and D e f i n i t i o n s  of UK Energy P r i c e  Data.  
From t h e  c o n s i d e r a b l e  v a r i e t y  of UK energy p r i c e  c o m p i l a t i o n s  
t h e  fo l lowing  s e r i e s  w e r e  s e l e c t e d  because they  were r e a d i l y  a v a i l a b l e  
and covered t h e  l o n g e s t  p e r i o d s  o f  t i m e .  For i n d u s t r y  s e c t o r ,  t o t a l  
energy w e  s e l e c t e d  t h e  s e r i e s  on " index  numbers of who lesa l e  p r i c e s " ;  
t h i s  s e r i e s  g i v e s  a t o t a l  f o r  " c o a l ,  g a s  and e l e c t r i d i t y "  purchased 
by t h e  manufactur ing i n d u s t r y ,  and a t o t a l  f o r  " f u e l W ( w h i c h  i n c l u d e s  
petroleum p roduc t s  b u t  may exc lude  e l e c t r i c i t y )  purchased by s e l e c t e d  
broad s e c t o r s  of i n d u s t r y .  W e  used t h e  t o t a l  p r i c e  i ndex  f o r  " f u e l s " ,  
t h a t  h a s  r i s e n  somewhat f a s t e r  t h a n  t h e  index  f o r  " c o a l ,  g a s  and e l e c -  
t r i c i t y " .  Because t h e  components of  e i t h e r  t o t a l s  were n o t  a v a i l a b l e ,  
w e  compiled index  numbers f o r  i n d i v i d u a l  energy groups  from t h e  " p r i c e s  
o f  f u e l s  used by i n d u s t r y " .  These r e p r e s e n t  d e l i v e r e d  p r i c e s ,  g iven  
i n  h per ton of c o a l ;  heavy f u e l  o i l ;  g a s  o i l ;  and i n  pence p e r  therm 
f o r  g a s  and pence p e r  kwh f o r  e l e c t r i c i t y .  Beginning w i t h  1974, t h e  
methodof compi l a t ion  changed s i g n i f i c a n t l y  which may account  f o r  some 
l a c k  of comparab i l i t y  o f  e a r l i e r  w i t h  p r e s e n t  p r i c e s .  
The fo l lowing  p r i c e  i n d i c e s  were used f o r  g roup ings  on Table  $2: 
Groupings on Table  42. UK Energy P r i c e  Index Numbers 
I n d u s t r y  S e c t o r  S e r i e s  Source 
T o t a l  Energy Index numbers "Fuel"  i n c l u d e s  c o a l  UK S t a t i s t i c a l  A b s t r a c t  
o f  t h e  whole- and pe t ro leum products ; [401  11977, p.457, t a b l e  
sale p r i c e s ;  may exc lude  c rude  o i l  18.2; a l s o  Diges t  o f  UK 
m a t e r i a l s  pur- and e l e c t r i c i t y  Energy S t a t l s t i c s  [ 4 1 ] ,  
chased by sel- 1974, t a b l e  89. 
e c t e d  broad 
s e c t o r s  o f  
i n d u s t r y  
S o l i d  F u e l s  P r i c e s  o f  Coal  p r i c e s  i n  L p e r  D iqes t  of UK Energy 
f u e l s  used  t o n ;  g a s  p r i c e s  i n  S t a t i s t i c s  [ e l ]  1978, Gas by i n d u s t r y  pence p e r  therm; heavy t a b l e  88 p r i c e s  of 
Petroleum Prod. f u e l  o i l  p r i c e s  i n  h f u e l s  used by i f idus t ry .  
~ l e c t r i c i t y  p e r  t o n ;  e l e c t r i c i t y  For  backdat ing  s e e  a l s o  p r i c e s  i n  pence p e r  e a r l i e r  i s s u e s  of t h e  
kwh D i g e s t  and IIASA .W- 
76-18 of  March 1976. 
Household S e c t o r  
T o t a l  Energy Genera l  index  Fue l  and l i g h t  ( i n c l .  U K  D i g e s t  of E n e r q ~  
of r e t a i l  o i l  f o r  domest ic  S t a t i s t i c s  1978 L41 I , 
p r i c e s  h e a t i n g ,  excl.gasoline) p. 11 9 ,  t a b l e  85. 
S o l i d  Fue l s  PI Coal  and smokeless fuel n 
N a t u r a l  Gas #I G a s  el 
P e t r o l .  Prod. ll Data n o t  a v a i l a b l e  
E l e c t r i c i t y  n E l e c t r i c i t y  II 
Transpor t  S e c t o r  
P r i c e s  i n  Average p r i c e s  as of  OECD Energy S t a t i s t i c s  
n a t i o n a l  c u r r .  1 Jan .  f o r  r e g u l a r  1955/1977, p.140 
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Table 47. Real Energy P r i c e s  f o r  t h e  Combined I n d u s t r y ,  
Household and Transpor t a t ion  sectors i n  t h e  U S A ,  
FRG, France and t h e  U K ,  1968-1978 
Index numbers, 1970=100 
USA FRG France UX 
Sources: Index numbers of real energy p r i c e s  pa id  by t h e  in-  
d u s t r y  household and t r a n s p o r t a t i o n  s e c t o r s ,  1968-1978 
shown on Tables  43-'46 f o r  t h e  USA, FRG, France and 
t h e  UX,  weighted by e s t ima ted  energy payments f o r  
each  ca tegory  of  f u e l  and e l e c t r i c i t y  p a i d b y  t h e  pur- 
chas ing  sectors i n  t h e s e  c o u n t r i e s .  See Table 48 f o r  
e s t ima ted  weights .  
Note: FRG, France,  UX household s e c t o r  p r i c e s  of petroleum pro- 
d u c t s ,  see t a b l e  on "Light ,  Medium Fuel  O i l  P r i c e s  Paid by 
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Table 49. Region 111. EC Countries and Japan. Civilian Working Population, 1950--1975 
Belgium Dehmmk France FRG Ireland Italy Netherlands UK nC-!lbtal J- 
(excl. Lux. ) 
Year 1 o3 1 o3 lo3 lo3 1 o3 1 o3 lo3 1 o3 I o3 I o3 
Sources: Compiled from EUROSTAT and OECD Statistics. 
E = Estimated 
P = Preliminary 
T a b l e  50. E s t i m a t e s  o f  T o t a l  Unemp.loyment ( F r a n c e ,  I t a l y ,  U K )  ; 




Estimated in Based on Labor 
Connection with Market Data 
Working Popu- 
l a t ion  Estimates 
I t a l y  
A) B) 
Unemployment Unemployment 
Estimated i n  Based on Labor 
Connection with Market D a t a  
Working Popu- 
l a t ion  Estinrakes 
(Sample S m y )  
Sources: A = EUEIOSTAT, Population and Bnployment 1950-1976, p. 64; 
United Kingdom 
A) B) 
Unenployment Unemployment Based on 
Estimated in Labor Market Annual 
Connection w i t h  Average 
Working Popu- a) b) 
l a t ion  Estimates A l l  Job Excluding 




B = EUROSTAT, op. cit., p. 74, and O D ,  Main ~ c o n d c  Indicators,  1960-1975. 
Table 5 1 .  EC Countries and Japan. Unemployment ( a l l  s e c t o r s  of the  Economy), 1950-1975 
EC Total  
excluding 
Year Belgium Denmark France FRG Ireland I t a l y  Netherlands - UK Luxemburg Japan 
1 o 3  1 o 3  1 o3  I 03  1 o3  I o3 l o 3  1 o3 I o3 I b3 
E = Estimates;  P = Preliminary; R = Revised.  
Source: Compiled from EUROSTAT and OECD s t a t i s t i c s .  
Table 52. EC Countries And Japan H.ours of Work in Manufacturing Industrie,, 1950-1975 
Years Belgium Denmrk France FRG Ireland Italy Netherlands U I< m: Tbtal Japan 
(excl. Lux. ) 
Sources: Based on ILO data published in the UN Statistical Yearhaak and 
.- 
Monthly Bulletin of Statistics 
m o o  
a 0 0  
. . . e m *  
a P m  
2 2 2  

.. 
Table 55. EC countries and Japan. Hourly Earnings in Manufacturing Industries, 1950-1976; 
National Values in Current Prices, Converted to US Dollars at 1969 Exchange Rates 
Year Belgium Denmark Erance FRG Ireland Italy Netherland - UK - EC Japan 
E = Estimates 
Source: Data based on ILO data in national currencies. 
This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 
Table 56, Computer Tapes Underlying the H, Chenery Study 
List of Variables. 
The tape contains data on economic and social indicators 
covering 101 countries, for the period 1950-70. 




- CHAR/REC RECORDS/BLOCK 
9 1600 I DATA 80 characters 100 
This tape consists of data in the form of 13 card decks. 
The format and definitions of variables of each deck are listed 
below : 
I .  Deck No. 1 Column 79-80 contains 01, 
Format (2F4.0, F8.0, F7.1, 5F9.4) 













Time (TI = 1950.. ,T21 = 1970) 
GNP per capita in 1964 US$ 
Population (million) 
Capital inflow (net imports of goods and 
services) as percent of GDP 
Gross domestic savings as percent of GDP 
Gross domestic investment as pcrcent of GDP 
Total exports as percent of GDP 
Total imports as percent of GDP 
2. Deck No. 2 Column 79-80 contains 02. 
Format (2F4.0, F8.1, F7.1, 3F9.4) 
Variables (C, T, YPC, N, F, PCN, GCN) 
C,T,YPC,N,F. As above 
PCN = Private consumption as percent of GDP 
GCN = Government consumption as percent of GDP 
3. Deck No. 3 Column 79-80 contains 03. 
Format (2F.0, F8.1, F7.1, F8.4, 2F7.4) 
Variables (C, TI YPC, N, Ft TXRt GGR) 
C,T,YPC,N,F As above 
TXR = Tax revenue as percent of GDP 
GGR = Gross government -revenue as percent of GDP 
4. Deck No. 4 Column 79-80 contains 04. 
Format (2F4.0, F8.1, F7.1, 5F9.4) 
Variables (C, T, YPC, N, F, PRI, IND, UTL, SER) 
C,T,YPC,N,F As above 
PRI = Primary out~ut (agr. & mining) as percent of 
GDP 
IND = Industrial output (maunf. & construction) as 
percent of GDP 
UTL = Utilities (elect., gas & water, transp. & 
communications incl.storage) as percent of 
GDP 
SER = Service output as percent of GDP 
5. Deck No. 5 Column 79-80 contains 05. 
Format (2F4.0, F8.1, F7.1, 2F9.4) 
Variables (C, T, YPC, N, F, FCS) 
C,T,YPC,N,F As above 
FCS = Food consumption as percent of GDP 
6. Deck No. 6 Column 79-80 contains 06. 
Format (F4.0, F8.0, F7.1, F7.2, F8.4, 4F6.4) 
Variables (C, T, YPC, N, F, XPR, PRIEXP, INDEXP, SEREXP) 
C,T,YPC,N,F, 
XPR As above 
PRIEXP = Primary exports as percent of GDP 
INDEXP = Manufactured exports as percent of GDP 
SEREXP = Service exports as percent of GDP 
7. Deck 370. 7 Column 79-80 contains 07. 
Format '(2F4.0, F8.1, F7.1, F8.4, 2F6.1) 
Variables (C, T, YPC, N, F, DR, BR) 
C,T,YPC,N,F As above 
DR = Crude death rate 
BR = Crude birth rate 
8. Deck No. 8 Column 79-80 contains 08. 
Format (2F4.0, F7.1, F6.1, F7.4, F5.1, 2F4.0, F3.0, 'F6.1) 
Variables (C, T, YPC, N, F, BR, URB, SCHEN, ALF, IMR) 
C,T,YPC,N,F, 
BR As above 
URB = Urban as percent of total population 
SCHEN = Primary and secondary school enrollment ratio 
ALF = Primary share of labor force (agriculture and 
mining) 
IMR = Infant mortality rate 
9. Deck No. 9 Column 79-80 contains 09. 
Format (2F4.0, F8.1, F7.1, 2F9.4) 
Variables (C, T, YPC, N, F, EDEXPI 
C,T,YPC,N,F As above 
EDEXP = Eduation expenditure by government as percent 
of GDP 
Deck No. 10 Column 79-80 contains 10. 
Format (2F4.0, F8.1, F7.1, 2~9.4) 
Variables (C, T, YPC, N, F, SCHEN) 
C,T,PYC,N,F, 
SCHEN As above 
Deck No. 1 1  Column 79-80 contains 11. 
Format (2F4.0, F7.4, 4F8.4, F7.4) 
Variables (C, T, ALF, ILF, SLF, YPC, F, N) 
C,T,ALF,YPC, 
F,N As above 
ILF = Industrial share of labor force (manuf. and 
constr. ) 
SLF = Service labor force (all other sectors) 
12. Deck No. 12 Column 79-80 contains 12. 
Format (2F4.0, F8.1, F7.1, 2F9.4) 
Variables (C, T, YPC, N, F, URB) 
C,T,YPC,N,F, 
URB As above 
13. Deck No. 13 Column 79-80 contains 13. 
Format (2F4.0, F8.1, F7.1, 3F6.3, 4F7.4) 
Variables (C, T, YPC, N, LOW, MED, HIGH, PRI, IND, UTL, SER) 
C,T,YPC,N,PRI, 
IND , UTL, SER As above 
LOW .= . Income share of lowest 40% 
MED = Income share of middle 40% 



















18. China (Taiwan) 
19. Colombia 
20. Congo (Zaire) 
'21. Costa Rica 
22. Dahomey 
23. Denmark 
24. Dominican Republic 
25. Ecua2or 
26. El Salvador 


















45. Ivory Coast 
4 6. Jamaica 




KEY TO COUNTRIES 
Code Country 
AF 51. Lebanon 
AL 51. Liberia 
AN 53. Libya 
AR 54. Malagasy 
AU 55. Malawi 
AUA 56.Malaysia 
BE 57. Mali 
BO 58. Mexico 
BR 59. Morocco 
BA 60. Mozambique 
CB 61. Netherlands 
CM 62. New Zealand 
CAN 63. Nicaragua 
C A 64. Niger 
CE 65. Nigeria 
CD 66. Norway 
CH 67. Pakistan 
CHA 68. Panama 
CO 69. Papua 
CON 70. Paraguay 
CR 71. Peru 
DA 72. Philippines 
DE 73. Portugal 
DO 74. Puerto Rico 
EC 75. Rhodesia 
ES 76. Saudi Arabia 
ET 77.. Senegal 
F I 78.. Sierra Leone 
FR 79. Singapore 
GE 80. Somalia 
GH 81. South Africa 
GR 82. Spain 
GU 83. Sudan 
GUI 84. Sweden 
HA 85. Switzerland 
HO 86. Syria 
HK 87. Tanzania 
IN 88. Thailand 
IND 89. Togo 
IRN 90. Tunisia 
IRQ 91. Turkey 
IRE 92. Uganda 
IS 93. U.A.R. 
IT 94. U.K. 
IVC 95. U.S.A. 
JM 96. Upper Volta 
J A 97. Uruguay 
JO 98. Venezuela 
KE 99. Vietnam Republic 
KO 100. Yugoslavia 
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